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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

Thb application is a continuation-in-part of U.S. patent application serial number 
09/989,922, attorney docket number 25791.69, filed on 10/3/2001. that was a 
continuatton-ln-part of U.S> patent applicatioh serial nurnber 09/440,338. attorney 
docket number 25791.9.02, filed on 11/15/1999, that Issued as U.S. Patent No. 
6,328,113, that claimed the benefit of the filing date of U.S. provisional patent 
application sedal number 60/108,556, attorney docket number 25791.9. fWad on 
11/16/1998. the disctosures of which are incorporated herein by reference. 

The present application is related to the foltowing: (1) U.S. patent appilcatton serial no. 
09/454.139. attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
appficatkm serial no. 09/510,913. attorney docket no. 25791.7.02. filed on 2/23/2000, 
(3) U.S. paterd application serial no. 09/502,350. attorney docket no. 25791.^.02. filed 
on 2/10/2000. (4) U.S. patent application serial no. 09/440,338, attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent application Serial no. 09/523,460, 
atlorr>ey docket no. 25791.11.02. filed on 3/10/2000. (6) U.S. patent application serial 
no. 09/512.895, attorney dod^et no. 25791.12.02, filed on 2/24/2000. (7) U.S. patent 
application serial no. 09/511.941, attorney docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent application serial no. 09/588,946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent applteatlon serial no. 09/559,122. attorney docket no. 
2579123.02. filed on 4/26/2000, (10) PCT patent application serial no. 
PCT/USOO/18635. attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provisional patent application serial no. 60/162,671, attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. pro\rf8ionai patent application serial no. 60/154,047, attorney 
docket no. 25791.29, filed on 9/16/1999. (13) U.S. proviskxial patent applfcation serial 
no. 60/159.082. attorney docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provistonal patent application serial ho. 60/159,039, attorney docket no. 25791.36, filed 
on 10/12/1999. (15) U.S. provistonal patent application eerial no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provistonal patent appBcalton serial 
no. 60/212,359, attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provistonal 
patent application serial no. 60/165.228, attorney docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provisional patent appilcatton serial no. 60/221,443, attorney 
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docket no. 25791.45, filed on 7/28^000, (19) U.S. provisional patent application serial 
no. 60/221,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provisional 
patent applicatbn serial no. 60/233,638, attorney docket no. 25791.47, ftled on 
9/18/2000, (21) U.S. provisional patent application serial no. 60/237»334, attorney 

5 docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007, attorney docket no. 25791 .50, filed on 2/20/2001 ; (23) U.S. provistonal 
patent applk:atk>n serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent applicatton serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. proyisiohai patent application serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent appfication serial no. 60/313,453, attcmey docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no, 25791.67, filed on 9/6/2001; (28) U.S. provisknial patent application serial 
no. 60/3318,386, attorney docket no. 25791.67.02, filed oh 9/10/2001; and (29) U.S. 

15 utility patent applicatnn serial no. 09/969.922, attorney docket no. 25791.69, filed on 
10/3/2001, the disctosures of which are incorporated herein by reference. 

Background of the Invention 

This inventk>n relates generally to oil and gas exptoratk>n, and in particular to isolating 
20 certain sul>terranean zones to facilitate oil and gas exploratk>n. 

During oil exptoration. a wellt>ore typically traverses a number of zones within a 
subterranean formation. Some of these subten^nean zones wilt produce bli and gas, 
while others wilt not Further, it is often necessary to isolate subterranean zones from 
25 one another in order to fadlitate the exploratton for and productton of oil and gas. 
Existing methods for isolating subterranean production zones in order to facilitate the 
exploratkm for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the limitattons of the 
30 existing processes for teolating subtenanean zones during oil and gas expioratton. 

Summary of the Invention . 

According to one aspect of the present invention, an apparatus is provkJed that 
inchides a zonal isolatkm assembly including: one or more solid tubular members, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solkJ tubular members, one or more flow control valves 
operaMy coupled to the perforated tubular members for controlling the flow of fluklic 
materials throi^h the perforated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for nionltoring the 
operating temperature within the perforated tubular rnerTtf)er5, one or nr>ofB pressure 
sensors operably coupled to one or more of . the perforated tubular members for 
monitoripg the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members^ a shoe 
coupled to the zonal isolation assembly,, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of thd solid tubular members and the perforated 

15 tubular nrtembers are formed by a radial expansion process performed within the 
wellbore. 

Aooordtng to another aspect of the present invention, a method of isolating a first 
subterranean zone firom a second subterranean zone In a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
witWn the wellbore, the perforated tubulars traversing the second subtenanean zone, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
wittiin the wellbore, fluldicly coupling the perforated tubulars and the solid tubulars, 

25 preventmg the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubufars, monitoring the operating temperatures, pressures, arid flow rates within one 
or more of the perforated tubulars, and controlling the flow of fluidic materials through- 
the perforated .tubulars as a function of the monitored operating temperatures, 

30 pressures, arKi flow rates. 

According to ahottier aspect of the present invention, a method of extracting materials 
from a produdng subtenanean zone In a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
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within the welllx>re, positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with tt)e casing, fluididy coupling the perforated tubulars 

5 with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one other subteranean zone within the wellbore, fluldicty coupling at least one of the 
perforated tubulars with the producing , subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and controlling the How of fliddic materials through the perforated tubulars as a f uncHon 

10 of the monitored operating temperatures, pressuras, and flow rates. 

Aooofding to another, aspect of the present invention, a system for isolating a first 
subtenanean zone from a second subterranean zone in a wellt)ore is provided that 
includes means for positioning one or more solid tubulars within the wellborB, the soHd 

15 tubulars traversing the first subterranean zone, rheans for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. nrteans for fluidicly coupling the perforated 
tubulars and the soHd tubulars, means for preventing the passage of fluids from the first 

20 subterrar^ean zone to Vt\e second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or hnore of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a function of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
' from a producing subterranean zone in a wellbore. at least a jrortion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
tubulars within the wellbore. means for posltiming one or more perforated tubulars 
30 within the wellbore, the perforated tubulars . traversing, the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars arKl the perforated 
tubulars within the welltxm. means for fluidicly coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zor^e from at least one other 
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subterranean zone within the wellbore. means for fluldidy coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating tonperatures^ pressures, and flow rales v/mn one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
5 tubulars as a function of the rnpnitdred operating temperatures, pressures, and flow 
rates. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assehibly Including: one or more solid tubular members, each 

10 sdld tubular member Including one or more external seals, one or more perforated 
tubutar membere each Including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the inl^or surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 

15 least one of the solid tubular membere and the perforated tubular members are formed 
by a radial expansion process performed withm the weHbore* and the solid tubular 
iinera are formed by a radial expansion process perfbmied v^in the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subtentinean zone in a wellbore Is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages wittiin the wellbore, the perforated tubulare 
traversing the second subterranean zone, radfelly expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulare and the primary solid tubularSt preventing the passage of flukte from the firet. 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary soUd tubulare and perforated tubulars, positioning one or more solid tubular 
linere within the interior of one or more of the perforated tubulare. and radially 
30 expanding and piasticaliy deforming tiie solid tubular liners witifiin the interior of one or 
more of the perforated tubulare to fluididy seal at least some of the radial passages of 
the perforated tubulare. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore. at least a portion of the welltx>re 
including a casing, is provided that includes positioning one or more solid tubuiars 
within the wellbore, positioning one or wots perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
10 within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or wore solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubuiare to fluidicly seal at least tome of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subtenanean zone In a wellbore is provided that 
includes means for positioning one or wotb solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for portioning one or more 

20 perforated tubulars each indujling one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of ttie solid tubulars and perforated tubulars within the wellbore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 

25 subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars, mearis for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and PDeans for radially. expanding and 
plastically deforming the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluidicly seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another aspect of the present Invention, a system for extracting materials 
firom a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
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tubulars within the weHbore. rneans for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, n^eans for radially expanding at least one 
of the sofid tubulars and the perforated tubulars within the wellbore, means for fluidiciy 

5 coupling the solid tubulars with the casing, means for fluidiciy coupling the perforated 
tubulars with the solid tubulars, means for fluldlcfy isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore* means for fluididy 
coupling at least one of the perforated tubulars with the producing subtenranean zone, 
means for posMorAig one or more solid tubular liners v\rithln the interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plastically deforming 
the solid tubular liners wKhln the interior of one or more of the perforated tubulars to 
fluidiciy seal at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
1 5 includes a zonal isolation assembly Including: one or more solid tubular members, each 
isofid tubular member indudii^ one or more external seals, one or more perforated 
tubular members each including radial passages ooufried to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of the present invention, a method of isdating a first 
subterranean zone from a secorKl subterranean zone in a wellbore is provided that 
Incfudes positioning one or rmm sdld tubulars within the wellbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars. preventing the passaige of fluids from the first 

30 subterfanean zone to the second subtenranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
Into the seated annular regions of the perforated tubulars to seal off at least some of 
the radial passages ctf the perforated tubulars. 
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* According to another aspect of the present inventton. a method of extracting materials 
from a produdng subterranean zone in a wellbore. at least a portion of the wellbore 
including a casing^ provided that indudes positioning one or more solid tubulars 

5 within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidlcly coupling the solid tubulars with the 
casing, fluldidy coupling the perforated tububrs with the solid tubulars, fluldidy 

10 isolating the producing subtenranean zone from at least one other subteranean zone 
within the wellbore. fluldidy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, sealir^ off an annular region within at least one of the 
perforated tubulard, and injecting a hardenable fluidic sealing ntaterial into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another asped of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone In a wellbore is provided that 
indudes means for positioning one or more sdid tubulars within the wellbore, the solid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellt>ore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars arid perforated tubulars within the wellbore, 
nieans for fluididy coupling the perforated tubulars and the solid tubulars, nraans for 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
peffbrated tubulm. means for sealing off an annular region within at least one of the 
perforated tubulars, arKl nieans for injecting a hardenable fluidic sealing material into 
the seated annular regtons of the perforated tubuters to seal off at least some of the 

30 radial passages of the perforated tubulars. 

According to another asped of the present invention, a system for extracting materials . 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or rnore solid 



tubulars within the wellboTB, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perftrated tubulars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of the solid tubulars and tte perforated hjbulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fluidicly isolating the producing subterranean 
zofiB from at least one ottter subterranean zone within the wiellbore, means for fluididy 
coupling at least one of the perfbratiad tubulars with the producing subtenranean zone, 
means for sealing off an annular region within at least one of the perforated tubufars, 

10 and means for irtjeding a hartlenable fluldic sealirtg material into the sealed annular 
regions of the perforated tubulars to seal off at least ^e of the radial passages of the 
perforated tubulars. 

According to another asped off the present invention, an apparatus is provided that 
15 Includes a zonal Isolation assennbly positioned vidthin a wellbore that traverses a 
subterranean formation induding: one or mors solid tubular members, each solid 
tubular member indudirig one or more e)dernal seals, one or more perforated tubular 
members coupled to the solid tubular menDbers, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular niembers are fbmted by a radial expansion process perfonrod within the 
v^ltbore. and at least one of the perforated tubular members are radially expanded into 
intirrate contad with the subterrajiean formation. 

According to another asped of the present Invention, a nnethod of isolating a first 
25 subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zor^, positioning one or more perforated tubulars 
within the wellbore each including one or more radbl passages, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of tiie primary 
30 solid tubulars and perforated tubulars within the wellbore. radially expanding at least 
one of the perforated tubulars into intimate contad with the second subtenranean zone, 
fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 
passage of fluids from the first subterranean zone to the secorKl subterranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. 
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According to another aspect of the present invention, a nr^thod of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbofB 
including a casing, Is prowled ttiat includes positioning one or more solid tubulars 

5 within the wellbore, positioning one or more perforated tubulars within the wellbdre 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars Into intimate contact with the producing subterranean zone, fluidicly 

10 coupling the scHd tubulars with the casing^ fliddldy coupling the perforated tubulars 
with the soOd tubulars. fluididy isolating the producing subterranean zone from at least 
one other subterranean zone wittiln the welltiore, and fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 According to another asped of the present invention, a system for isoiatirig a firet 
subterranean zone from a second subtenranean zone in a wellbore is provided that 
indudes means for poslttoning one or more solid tubulars within the wellbore, the solid 
tubi^rs traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the wellbore each induding one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for radially expanding at least one of the perforated tubulars into intimate 
conlad with the second subterranean zone, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars arxl perfoiated tubulars. 

According to another asped of the present invention, a system for extracting materials 
from a producing subtenranean zone in a wellbore* at least a portlcm of the wellbore 
30 induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the wellbore, nneans for positioning one or more perforated tubulars 
within the wellbore each induding one or more radial openings^ Uie perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tul>ulars within the wellbore, means for radially 
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exparvdlng at least one of the perforated tubulars into intimate conlacX with the 
producing subterranean zone, means for fluWIdy coupling the solid tubulars with the 
casing, means for flukJidy coupling the perforated tubulars with the solid tubulars. 
means for flufdidy isolating the producing subten^nean zone from at least one other 
5 subterranean zone within the wellbore, and means for flukiidy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another aspect of the preserit invention, an apparatus is provided that 
indiides a zonal isolaflon assembly positioned within a welibore that traverses a 
. 10 subtenranean fonnatlon and indudes a perforated welibore casing, induding: one or 
more solid tubular members, each solid tubular member induding one or more extemal 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
15 process perfonrted within the welibore, and iat least one of the perforated tubular 
members are radially expanded into intimate contact ^th the perforated welibore 
casing. 

According to another aspect of the present Invention^ a method of isolating a first 
20 subterranean zone from a second subterranean zone In a welibore that indudes a 
perforated casing that traverses the second subten^nean zone, is provided that 
indudes positioning one or more solid tubulars Within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the welibore each induding one or more radial passages, the perforated tubulars 
25 traversing the second subtenBnean zone, radially expanding at least one of the priirary 
solid tubulars and perforated tubulars within the v^llbore, radially expanding at least 
one of the perforated tubulars into Intimate contact With the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids frorh the first subterraneari zone to the second subterranean rone within the 
30 welibore extemal to the solid tubulars and perforated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from, a produdng subterranean zone in a wdtlbora. at least a portion of the welibore 
Induding a casing and a perforated casing that traverses . the produdng subterranean 
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zone, is provided that includes positioning one or more solid tubulars within the 
welibore, positioning one or tnore perforated tubulars within the wellbore each Including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars into intimate contad with the perforated casing, fluidicly coupling the solid, 
tubulars with the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars. fluldldy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fluldldy coupling at least one of the 

10 perforated tubulars with the producing subtenBnean zone. 

According to another aspect of the present Invention, a system for Isolating a first 
subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means lor radially expanding at least one of the perforated tubulars into Intimate 
contact with the perforated casing, means for flutdidy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars and perforated tubulars. 

25 

Acconling to another aspect of the present irivention, a system for extracting materials 
from a producing subteneneari zone in a wellbore, at least a portion of the wellbore 
ihduding a casing and a perforated casing that traverses the producing subte^anean 
zone, that includes means for positioning one or nK>re solid tubulars within the 
30 wellbore, means for positioning one or more perforated tubulars within the wellbore 
each including one or more radial openings, the perforated tubulars traversing the 
producing subt^nean zone, means for radially exparuilng at leaist one of the solid 
tubulars and the perforated tubulars within the wellbore. means for radially expanding 
at least one of the perforated tubulars into intimate contact with the perforated casing. 
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means for fluldicly coupling the solid tubulars with the casing, means for flindidy 
ooupOng the perforated tubulars with ttie solid tubulars, nneans for fluidicJy isolating the 
producing subterranean zone from at least one other subten^nean zone within the 
wellbore, and means for fluldidy coupling at least one of the perforated tubulars with 
5 the producing subterranean zone. 

According to another aspect of the present Invention, an apparatus is provided that 
includes a zonal isolation assembly Including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 

10 tubular members each including radial passages coupled to the solid tubular inembers. 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fpnned by a radial expansion 

15 (MTOcess perfomned within ttie wellbore; and the perforated tubular liners are formed by 
a radial expansion process perfomned within the wellbore. 

According to another aspect c/f the present invention, a method of Isolating a first 
subtenranean zone from a second subterranean zone In a wellbore is provided that 

20 Includes positioning one or nriore solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning one or more perforated tubulars 
each Including one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subten^nean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to tiie 
primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners v^in the interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone In a wellbore. at least a portion of the wellbore 
Including a casing, is provided that includes positioning one or ntore solid tubuldrs 
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within the wellbore, positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subten^anean zone, radially expanding at least one of the solid tubulars arid 
the perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 

5 casing, fluidicly coupling the perforated tubulars with the solid tubulars, flukliciy 
isolating the producing subterranean zone from at least one other subten^nean zone 
within the wellbore. fluidicly coupling at least one of the perforated tubulars with the 
producing subtenBnean zone, posWoning one or nnore perfbrated tubular liners within 
the Interior of one or more of the perforated tubulars. and radially expanding and 

10 plasticalty deforming the perforated tubular liners within the interior of one or mors of 
the perfbrated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterrar^an zone from a second subterranean zone in a wellbore is provided that 

15 includes means for positioning one or more soljd tubulars within the wellbore, the solid 
tubulars traversing the first' subterranean zone, means for positioning one or more 
perforated tubulars each including one or nnore radial passages within the weHbore, the 
perforated tubulars traversing the second subtemanean zone, means for radially 
expanding at least one of the solid tubulars and perforated titulars within the wellbore. 

20 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the prinr^ary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically defomning the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
fix>m a producing subtenranean zone in a wellbore, at least a portion of the wellbore 
30 including a casing, Is provided that Includes means for positioning one or more solid 
tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
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coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tutHilars with the solid tubulars, means for flukJIcly Isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, meais for fluididy 
coupling at least one (tf the perforated tubulars with the producing suUermnean zone, 
5 nieans for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
defbmning the perforateid tubular liners witNn the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isolation assembly induding: one or more solid tubular ifnembers, each 
soTid tubular member induding one or more external seals, two or more perforated 
tubular members each Induding radial passages coupled to the solid tubular members, 
and one or rnore one-way valves (or oontrollaUy fluididy coupling the perforated 

IS tubular niembers. and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
expansion process perfonmed within the wellbore. 

According to another asped of the present invention, a method of Isdating a first 
20 subterfanean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or nrK>re solid tubulais 
within the weiibore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding me or more radial passages within the 
wellbore. the perforated tubulars traversing ttie second subten^nean zone, radially 
25 expanding at least one of the solid tubulars and perforated tutMJlars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone*to the second subtemanean zone 
within the wellbore external to the primary sdid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the producing zones ttiat has not been 
30 depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a method of extrading materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the weiibore induding a casing, is provided that indudes positioning one or more solid 
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lubulars within the wellbore, positioning two or more perforated tubulars each Including 
one or more radial passages within the wellbore, the perforated tubulars traversing the 
producing subten^nean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weObore, fluidicty coupling the solid tubulars \^th the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subterranean zone from at least one other subtenanean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the producing 
zor^ that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wetlbore is provided that indudes means for positioning one or more solid 

15 tubulars virithin the wellbore, the sdid- tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars each Indudlng one or more 
radial passages within the wellbore, the . perforated tubuliars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 

20 tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
subten^nean zone to the second sulkenanean zorw within the wellbore external to the 
primary solid tubulars and perfected tubulars, means for positioning one or more 
perforated tubular liners within the interior of one or nrtore .of the perforated tubulars, 
and means for preventing fluids from passing from one of the producing zones that has 

25 not been depleted to or>e of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extractinig materials 
firom a plurality of produdng subten'anean zones in a wellbore. at least a portion of the 
wellbore induding a casing, is provided that irktudes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or wore perforated 
tubulars each Induding one or more radial passages within the wellbore, the perforated 
tubulars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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peffoTBted tubulars with the solid tubulars. means for fluididy Isolating the producing 
subterranean zone from at least one other subten^riean zone within the weilbore, 
means for fluldicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or mpre perforated tubular lin«rs within 
the inteHor of one a more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for exacting 
geothemial energy from a subterranean formation containing a source of geothemnal 
energy is provided that includes a zonal Isolation assembly positioned within the 
subterranean fomwBon Including: one or more solid tubular members, each solid 
tubular member Including one or more external seals, one or more perforated tubular 
members each including radial passages coupled to the solid tubular members, and 
one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or nwe of the perforated tubular members, and 
a shoe coupled to the zonal Isrtation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomied by a radial expansion 
process perfonned within th^ weilbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenranean zone including a source of geothermal 
energy in a weilbore is provided that includes positioning one or nrK>re solid tubulars 
within the weilbore, the solid tutiulars traversing the first subten^nean zone, posltior)lng 
one or mora perforated tutxjlars each irtduding one or more radial passages within the 
wellbora, the perforated tubulars traversing the second subtenBnean zone, radially 
expanding at least one of the solid tubutara and perforated tubulare within the weilbore, 
fluididy coupling the perforated tubulars and the primary solid tubulara. preventing the 
passage of fluids from the firet subterranean zone to the second subterranean zone 
within the weilbore external to the primary solid tubulara and perforated tubulara. 
positioning one or more perforated tubular liners within the Interior of one or more of 
the perforated tubulara. and radially expanding and plastically defomrdng the ^orated 
tubular Hners within the interior of one or more of the perforated tubulare. 
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According to another aspect of the present Invention, a nr»thod of extracting 
geothennal energy from a subterranean geothermal zone In a wellbore, at least a 
portion of the wellbore Including a casing. Is provided that includes positioning one or 
more solid tubulars within the wellbore, positioning one or nnore perforated tubulars 

5 each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the subt^ranean geothennal zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluidicly coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, flukUdy isolating the subterranean geothermal zone from at least one other 

10 subterranean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with the subtenranean geothemial zone. 

According to another aspect of the present invention, a system for isolating a first 
subtenanean zone from a second geothermal subtenranean zone In a wellbore is 

15 prdvided that includes means fbr positioning one or wore solid tubulars within the 
wellbore, the solid tubulars traversing the first isubtennanean zone, means for 
positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second geothemnal 
subterranean zone, means for radlaHy expanding at least one of the solid tubulars and 

20 perforated tubulars within the weltoore. means for fluidicly coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermal subtenanean zone within the 
weUbore extemal to the primary solid tubulars and perforated tubulars. 

25 According to another asp^ of the present invention, a system for extracting 
geothermal energy from a subterranean geothennal zone In a wellbore, at least a 
portion of the wellbore induding a casing. Is provided that indudes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 
more perforated tubulars each induding one or nx>re radial passages within the 

30 wellbore, the perforated tubulars traversing the subterranean geothermal zone, means 
for Tadiaily expariding at least one of the solid tubulars and the perforated tubulars 
within the wellbore. means for fluididy coupling the solid tubulars with the casing, 
means for fluidicly coupling the perforated tubulars with the solid tubulars, means for 
fluididy isolating the sut)tiBnBnean geothermal zone from at least one other 
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subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tubulars with the subtenBn^an geo^emnpl zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal Isolation assennbly including: one or more solid tubular members, each 
solid tubular member Including one or more external seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
ttdHdar members, and a shoe coupled to the zonal isolation assembly. At least one of 
the soBd tubular members and the perforated tubular members are formed by a radial 
10 expansion process performed within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more solid tubulars withir^ the wellbore. me solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perfprated tubulars 
traversing the second subterranean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the wellbore, fluididy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subtOTanean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the present invention; a method of extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is ptpvided that indudes positioning one or more solid tubulars 
30 within the weObore, positioning one or more perforated tubulars within the wellbore 
each induding one or mote radial passages, the perforated tubulars traversing the 
produdng subterranean zone, radia^ expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubuiars with the solid tubulars, fluididy 
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isolating the producing subterranean zone from at least one other subterranean zone 
within the weilbore, fluldlcly coupling at least one of the perforated tubulars with the 
producing subterranean zone, nronitoring the operating temperatures, pressures, and 
flow rates wttWn one or more of the perforated tubulars, and cleaning nnatertals from 
5 the radial passages of at teast one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for Isplatinig a first 
subterranean zone from a second subtenraheian zone in a wellbore is provided that 

10 Includes means for positioning one or riKMre solid tubulars within the wellbore, the sdid 
tubtdars travming the first subterranean zone, means for positioning one or more 
perforated tubulani within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the. second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 

15 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and rt>eans for cleaning materials from the radial passages of at ieast one of 
the perforated tubidars by further radial expansion of the perforated tubulars within the 

20 welbore. 

According to another aspect of the present invention, a system for extracting nr^terials 
from a producing subtenanean zone in a wellbore, at least a portion of the wellbore 
including a casing, is pmvided that includes means for positioning one or moie solid 

25 tubulars within the weHbore, means for positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, means for radialiy expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubulars, nieans for fluididy isolating the producing subtenranean 
zone from at least one other subterranean zone within the wellbore. means for fluidicly 
coupling at least one oif the perforated tubulars with the producing subterranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

FIG. 1 Is a fragmentary cross-secttonal view lllustnaBng the isolation of subterranean 
zones. 

Fig. 2a is a cross sectional illustration cX the plaoement of an illustrative embodiment of 
a system for isoiating subterranean zones vyithin a borehole. . 

Fig. 2b is a cross sectional illustration of the systern of Fig. 2a during the injection of a 
fluldic material into the tubular support member. 

Fig. 2c is a cross sectional illustafion of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

Fig. 2d is a cross sectional IHustration erf the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an Illustrative embodiment of the expandable 
tubular members of the 9ystem of Fig. 2a. 

Fig. 4 is a flow chart Illustration of an illustrative embodiment of a method for 
. manufacturing the expandable tubular member of Fig. 3. 

Fig. 5a is a cross sectional illustration of an Illustrative embodiment the upsetting of 
the ends of a tubular member. 

ng. 5b is a cross sectional illustration of the expandable tubular member of Rg. 5a 
dfter radially expanding arid plastically deforming the ends dr the expandable tubular 
member. 

Fig. 5c Is a cross sectional Illustration of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandable tutHJlar member of Rg, 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustiation of an exemplary embodiment of a bibular 
expansion cone. 

Fig. 7 is a cross-sectional iliustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is ai fragmentary cross secttonal lllustFation of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an mibodiment of a method for 
15 lining one of the perforated tubular members of the system for isdating subtenranean 
zones of Fig. 1 With a soKd tubular liner. 

Fig. 10 is a fragmentary cross sectional illustration of an embcxiiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subtenanean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Fig. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbdre casing. 

30 Fig. 13 Is a fr^mentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 is a fragmentary cross sectional Hlustration of an altematiye embodiment of the 
system for isoiating subterranean zones of Fg. 1 that irwdudes a br>e-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Fig. 1 5 is a fragmentary cross sectional Illustration of an alternative embodiment of the 
system for Isolating subten^nean zones of Fig. 1 in .which the system Is used to extract 
geothenmal energy from a subtenanean geothenmal zone. 

Detailed Descriiytion of the Illustrative Emtiodlments 
10 An apparatus and method for isolating one or more subtenanean mnes from one or 
nrK>re other subtenranean zones Is provided. The apparatus and method penults a 
produang zone to be isolated from a nonprodudng zone using a oombir^tlon of solid 
and slotted tubulars. h the production mode, the teachings of the present disclosure 
may be used in combinatton with oonventionalt well known* production completkni 
tS equipment and methods using a series of packers, solid tubii^, perforated tubing,* and 
sliding sleeves, which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subterranean zones from each other 

Refening to Fig. 1, a wellbore 105 including a casing 110 are poslttoned In a 
20 subterranean fonmatlon 115. The subtenranean formation 115 includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exptoration of the subterranean formatk>n 115, the wellbore 
105 may be extended jn a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a prefOTed embodiment, in order to flukik:iy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 Is provided that indudes one or more 
secttohs of solM casing 135, one or more extemal seals 140, one or more sections of 
30 perforated casing 145, one or rhore intennediate sections of solid casing 150, and a 
solid shoe 155. In several ewmplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to tiw other end of the sofeJ casing 135. The soHd 
casing 135 may comprise any number of conventfonal commercially available sections 
of solid tubular casing such as, for example, oilfield tulwlars fabricated from chromium 
5 steel or fiberglass. In a preferred enibodiment. the solid casing 135 comprises oilfield 
tubulars available from various fore^n and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled, to the casing 110 using any number of conventional commercially 
10 available processes such as. for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the casing 110 by using expandable soOd connectors. The solid casing 135 
rray comprise a plurality of such solid casing 135. 

15 TTie solid casing 135 Is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any nunriber of 
conventional commerctelly avaHable processes such as, for example, welding, or 
stotted and expandable connectws. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
controJHng the flow of fluids and other nwiterials within the interior region of the casing 
135. In an alternative embodiment, during the production mode of operation, an 
internal tubular string with various arrangements of papkers, perforated tubing » . sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commingling and Isolatihg subtemineari zones from each other while prowling a 
fluid path to the surface. 

In a particulariy preferred embodiment, the casing 135 is placed irito the wellbore 105 
30 by expanding the casing 135 in the radial direction Into intimate contact with the Interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional oommerdally available methods. 
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The seals 140 prevent the passage of fluids and other nnaterials within the annular 
region 165 between the solid casings 135 and 150 and the wellbor© 105. The seals 
140 may canprise any number of conventional commercially available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, rubber 
or epoxy. In a prefened embodiment, the seate 140 comprise Stratalok epoxy nnaterial 
available from Halllburlpn Energy Services. The perforated casing 145 permits fluids 
and other materials to pass into and out of the Interior of the perforated casing 145 
from and to the annular region 165. In this nnariner, dl and gas may be produced from 
a producing subterranean zone within a subterranean formation. The perforated 
casing 145 nnay comprise ahy number of conventional commercially available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing availat>le from Petroline in Aberdeen. 
Scotland. In a particularty prefenred embodinient, the perforated casing 145 conv)rises 
expandable slotted sandscreen tubular casing available from PetroHne in Aberdeen, 
Scotland. 

The perforated casing 145 is prefera4)ly coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional comnrterdally: availaWe pnacesses such as. for example, welding, or 
slotted or solid expandable connectors. In a preferred embodiment, the perforated 
casing 145 is coupled to the solid casing 1 35 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the intemiediate solid 
casing 150 using any number of conventional ioommercially avsrilable processes such 
as. for example, welding or expandable solid or slotted connectors. In a prefenred 
embodiment, the perforated casing 145 is courted to the intenmedlate solid casing 150 
by expandable solid connectors^ 

*me last perforated casing 145 Is preferably coupled to Vr\e shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for example, welding or 
exparKlable solid or slotted connectors, in a prefened embodiment, the last perforated 
casing 145 is coupled to the shoe 1 55 by an expandable solid connector. 
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In an alternative embodiment, the shoe 155 is coupled directly to the last one of the 
intenrnediate solid casings 150. 

5 In a prefened embodiment, the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior waBs of the weBbore 105. The perforated casings 145 may be 
expanded in a ladial direction using any number of oonventional oommercialiy available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass iMtween 
adjacent perforated casings 145. The intermediate solid casing 150 may comprise 
any numt>er of oonventional commercially avallal>le sections of solid tid>ular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intennedlate soM casing 150 comprises oflfieid tubulars 
available from foreign and domestic steel mills. 

The Intermediate solid casing 150 Is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as, for example, welding, or soi\<i or slotted expandable connectors. In 
a preferred embodiment, the intermediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intermediate solid casing 150 may 
comprise a plurality of such intertrtedlate solid casing 150. 

25 

In a preferred embodiment, the each intennediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
Interior region of the intennediate casing 150. In an aHemative embodinient, as will be 
recognized by persons having ordinary sidll in the art and the t>enefit of the present 
30 dtsclosure, during the production mode> of operation, an internal tubular string with 
various arrangements of padcera, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for comminglirig and Isolating 
subtenanean zones from each other while providing a fluid path to the surface. . 
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In a particularly prefenBd embodiment, the interrrodiate casing 150 is placed Into the 
wellbore 105 by expanding the intemwllate casing 150 In the radial direction into 
Intimate contact with the Interior walls of the wellbore 105. The intermediate casing 
150 rnay be expanded In the radial direction using any number of conventional 
commmjally available methods. 

In an aHemative embodiment, one or nrx>re of the intenfmdlata solid casings 150 may 
be omftted. In an alternative prefenBd embodiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

The shoe 155 provides a support member for the apparatus 130. In this manner, 
various productton and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commerdaliy available shoes suitable 
for use in a wellbore- such as. for example, cement filled shoe, or an alununum or 
composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength In compression and tension to penmit the lise of high 
capacity production and exploration tools. 

In a particularly preferred embodiment, the apparatus 130 includes a plurality of solid 
casings 135. a plurality of seals 140, a plurality of perforated casings 145. a plurality of 
intermediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160, n perforated casings 145, n-1 intemiediate solid casings 150, each with one or 
mors valve members 170, and a shoe 155. 

During operation of the apparatus 130. oil and gas may be controllably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
intermediate solid casings 150 with valve members 170 permits Isolated sections of the 
zone 125 to be selectively isolated for production. The seals 140 permit me zone 125 
to b9 fluidicty isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be fluididy Isolated from each other. In this manner, the 
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apparatus 130 permits unwanted arxl/or nornproductive sut}terranean zones to be 
fluitfidy isolated. 

In an altemative embodiment, as wilt be lecognized by persons having ordinary skill In 
5 the art and also having the benefit of the present disdosure. during the production 
mode of operation, an Internal tubular string with various an^ngements of padcers, 
perforated tubing, slidbig sleeves, and valves may be employed within the apparatus to 
provide various options for cbrnmingllng and isolating subterranean zones from each 
ottier wMIe providing a fluid path to the surface. 
10 ' 

In several altemative embodiments, the solid casing 135, the perforated casings 145, 
the Intennediato sections of soHd casing 150. and/or the solid shoe 155 are radially 
expended and plastically defomned within the wellbore 105 in. a conventional manner 
and/or using one or more of the metlxids and apparatus disclosed in one or more of 

IS the follQwing: (1) U.8. patent application' serial no. 09/454.139, atlomeiy docket no. 
25791.03.02. fled on 12/3/1999. (2) U.S. patent application serial no. 09/510.913. 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent application eeriai 
no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
applkation serial no. (^440,338. attorney docket no. 25791.9 02. filed on 11/15/1999. 

20 (5) U.S. patent applkation serial no. 09/523.460, attorney dod<et no. 25791 . 11 .02. filed 
on 3/10/2000, (6) U.S. patent application serial no. 09/512,895, attomey docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. 
attomey docket no. 25791.16.02. filed on 2/24/2000, (8) U.S. patent applicatiori serial 
no. 09/588,946, attomey docket no. 25791.17.02. Tiled on 6/7/2000, (9) U.S. patent 

25 applicatkm serial no. 09/559,122. attomey docket no. 25791.23.02. filed on 4/26/2000. 
(10) PCT patent application serial no. PCT/USOO/18635. attomey docket no. 
25791.25.02, filed on 7/B/2000. (11) U.S. providOnal patent applicatkm serial no. 
60/162.671. attomey docket no. 25791.27. filed on 11/1/1999. (12) U.S. proviskinal 
patent appHcatiori serial no. 60/154.047. attomey docket no. 25791.29. fUed on 

30 9/16/1999. (13) U.S. provisional patent application serial no. 60/159.082. attomey 
docket no. 25791 .34, filed on 10/12/1999. (14) U.S. provlstonat pateht applicatfon serial 
no. 60/159.039. attomey docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provisional patent applicatkm serial no. 60/159,033. attomey docket no. 25791.37. filed 
on 10/12/1999. (16) U.S. proviskmal patent appncation serial no. 60/212.359. attonney 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent applicalion serial 
no. 60/165^28, attomay docket no. 25791.39, filed on 11/12/1999. (18) U.S. 
provisional patent application serial no. 60/221,443, attorney docket no, 25791.45. filed 
on 7/28/2000. (19) U.S.' provistonal patent applicaUon serial no. 60/221,645. attorney 

5 docket no. 25791.46. filed on 7/28/2000, (20) U.S. provisional patent appRcatton serial 
no. 60/233.638. attorney docket np. 25791.47, filed on 9/18/2000. <21) U.S. provisksnal 
patent application serial no. 60/237.334. attorney docket no. 2S791.48, filed on 
10/2/2000, (22) U.S. provisk)nal patent appKcatton serial no. 60/270.007, attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. pravismnal patent application serial 

10 Ik). 60/262,434. attonwy docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional 
patent applicatkm serial no. 60/259,486. attorney docket no. 25791.52, filed on 
1/3/2001 ; (25) U.S. provlstonai patent applteatton serial no. 60/303.740. attorney docket 
no. 25761.61. filed on 7/6/2001; (26) U.S. provlsional patent appitoatkm serial no. 
60/313.453. attorney docket no. 25791.50, filed on 8/20/2001; (27) U.S. provisional 

15 patent appHcation serial no. 60/317,985, attorney docket no. 25791.67, filed on 
9/6/2001; (28) U.S. provisional patent application serial no. 60/318,386, attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent applteaUon serial no. 
09/969,922, attorney docket no. 25791.69. filed on 10/3/2001, the disclosures of which 
are incorporated tierein by reference, in an exemplary embodiment, ttie radial 

20 cieaianoes between the radially expanded solid casings 135, perforated casings 145. 
intennedlate sections of sc^id casing ISO. efnd/or the solid shoe 155 and the weilbore 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145. the intennediate secttons of solki casing 150, and/or the solid 
shoe 155 and the weilbore 1 05. In this manner, the c^ttonal r^ for fiDIng the annulus 

25 with a filler material such as. for exaniple, gravel, may be eliminated. 

Referring to Figs. 2a-2d. an illuatratlve embodbnmt of a system 200 for Isolating 
subtarranean foimattons indudes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defines a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment,, the 
tubular expansion cone 204 includes a tapered outer surface 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further Includes an unexpendaJ Intennedlate portion 206c. another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intermediate portion. In an exemplary embodiment, the Inside and outside dianneters of 
the pre-expanded ends. 206a and 206d. of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intemnediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of ttie first expandable tubular member 206 by a 
conventional thieaded connection. Another end 21 6c of the slotted tubular member 

15 210 is co(4>led to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended Intemoediate portion 214c, another pre-expanded end 

20 214d. and a sealing member 214e coupled to the exterior surface of the unexpended 
intenmediate portion. In an exemplary'embodlmeni, the inside and outsifJe diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular nrtember 
214 are greater than the inside and outside diameters of the unexpended intermediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
. to the other pre-expanded end 214d of the second expandable tubular meniber 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular ntember 220 that defines a passage 220b Is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further Includes an unexpended Intenmediate portion 220c. another pre-expanded 
end 220d. and a sealing member 220e coupled to the exterior surface of the 
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unexpended Intemiediate portion. In an exemplary embodiment, the inside and outside 
diameters of the pr^xpanded ends. 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intemiediate portion 220c. . 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the thlr^ 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outdde diameters of the pre^xpanded 
10 ends, 206a. 206d, 214a. 214d, 220a and 220d, of the expandable tubular members, 
206, 214, and 220. and the slotted tubular members 210. 212. 216, and 218. are 
substantially equal. In several exemplary embodiments, the sealing members. 206e. 
214e. and 220e. of the e)q>andable tubular members. 206. 214. and 220. respectively, 
further include anchoring elements for Engaging the wel|bore casing 104. In several . 
IS exemplary embodiments, the slotted tubular member?, 210. 212. 216. and 218. are 
conventional stotied tubular members having threaded end connections suitable for 
use In an oil or gas well, an underground pipeline, or as a structural support, in several 
alternative endMXliiTients. the slotted tubular itiembers, 210. 212. 216. and 218 are 
conventional slotted tubular members for recovering or introducing fluldic materials 
20 such as. for example, oil, gas and/or water from or into a subterranean formation. 

In an exemplary embodiment, as illustrated in Rg. 2a. the system 200 Is Initially 
positioned in a borehole 224 formed in a subterranean fomnation 226 that includes a 
Water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support memt>er 202 may be supported in a conventional 
manner using, for example, a slip Joint, or equivalent device In order to permit upward 
movement of the tubular support meml)er and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206. 214. and 220. and tubular 

30 members, 210. 212. 216. and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b. a fluidic material 228 is then 
iniected into the syetem 200, through the passages, 202a and 204a. of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment, as illustrated in Fig. 2c, the continued injection of the 
fluWic material 228 through the passages, 202a and 204a, of the tubular support 
memt)er 202 and the tubular expansion cone 204, respectively, pressurizes the 
passage 18b of the shoe 18 belovv the tubular expansion cone thereby radially 
expanding and plastically deforming the expandable tubular member ^ off of the 
tapered external surface 204b of the tubular expansion cone 204. In parttoular, the 
intenmediate non pre-expanded portion 206c of the expandable tubular member 206 is 
radialty expanded and plastically deformed off of the tapered external surface 204b of 
the tubular expansion cone 204. As a result, the sealbig member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intermediate porUon 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intemnediate portion 266c of the expandable tubular member 206 is also thereby 
anchored to the wellbore casing 104. 

Ill an exemplary embodiment, as illustrated in Fig. 2d. after the expandable tubular 
member 206 has been plastically defomned and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubular expansion cone is 
pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and plastically defonnned off of the tapered external surface 
204b of the tubular expansion cone 204. In particular, the Intennediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 
expanded and plastically deformed off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently; the radially expanded intenrnediate 
portion 214c of the second expandable tubular member 214 is then»by ceupled to the 
wellbore 224. In an exemplary embodiment, the radially expanded intermediate portion 
214c of the second expandable tubular member 214 is also thereby anchored to the 
wellbore 104. Furtherrhore, the continued application of the upward force to (he tubular 
member 202 wfll ttien displace the tubular expansion cone 204 upwardly Into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220. Rnally. the continued application of the upward force to the tubular member.202 
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will then radially expand and plastically deform the third expandable tubular nwmber 
220 off of the tapered external surface 204b of the tubular e)cpansion cone 204. In 
particular, the intenmediate non pre-expanded portion 220c of the third expandable 
tubular member 220 Is radially expanded and ptasticaily deformed off of the tapered 

5 external surface 204b of th^ tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface d the wellbore 224. Consequently, the 
radially expanded Jntermediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. in an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third expandable tubular mernber 220 is 

10 also thereby dnchored to the wellbore 224 As a result the water zone 226a and 
fluididy isolated from the targeted oil sand zone 226b. 

Alter completing the radial expansion and plastic deformation of the third expandable 
tubular niember 220» the tubular.support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. . 

Thus, during the operation of the system 10. the intermediate non pre^xpanded 
portions. 206c, 214c, and 220c. of the expandable tubular members, 206. 214, and 
220, respectively, are radially expanded and plastically defonned by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing members, 
206e, 21 4e. and 220e. are displaced in the radial direction Into engagement with the 
wellbore 224 thereby coupling the shoe 208, the expandable tubular member 2(». the 
slotted tubular members, 210 and 212, the expandabte tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular niember 220 to the 

25 wellbore. Furthemnore, as a result, the connections between the expandable tubular 
members, 206. 214, and 220, the shoe 208, and the slotted tubular members, 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In additbn, the inside dlanoeters of the expandable tubular 
nnembers. 206, 214, and 220, and the slotted tubular members. 210, 212, 216, and 

30 216, after the radial expansion process, are substantially equal. In this manner, 
addKlonal oonventionar tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular noennbers. In 
several alternative embodiments, the conventional tools and equipment include 
conventional vaMng and other conventional flow control devices for controllino the flow 
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of fluldic materials within and between the expandable tubular members, 206, 214, and 
220, and the slotted tubular members, 210, 212. 216, and 218. 

Furthermore, In the system 200. the slotted tubular, nrwmbers 210, 212. 216, and 218 
5 are Interieaved among the expandable tubular members. 206, 214, and 220. As a 
result, because only the intemiediate non prensxpanded portions, 206c, 214c, and 
220c. of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically deformed, the slotted tubular members, 210, 212, 216. and 
218 can be conventional slotted tubular members thereby signtflcantty reducing the 

10 cost and complexity of the system 10. Moreover, because only the intenfnediate non 
pre-expanded portions, 206c, 214c, and 220c of the expandable tubular members. 
206, 214, and 220. respectively, are radially expanded and plastically deformed, the 
number and length of the Interleaved slotted tubular members. 210, 212, 216, and 218 
can be much greater than the number 9nd length of 0ie expandable tubular members. 

15 In an exemplary embodiment, the total length ct the intemiediate non pre-expanded 
portions. 206c, 214c, and 220c, of the expandable tubular members. 206, 214, and 
220, is approximateiy 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, Is approxinrately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically defomning a total length of only 
approximately 200 feet 

Furthennoro, the sealing members 206e. 214e. and 220e, of tte expandable tubular 
members, 206, 214, and 220, respectively, are used to couple the expandable tubular 
.25 members and the slotted tubular members, 210, 21 2, 216, and 218 to the wellbore 224, 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effecttvely eliminate the possibility of 
darriage to the expandable tubular members and slotted tubular members during the 
placement of the system 200 within the wellbore. 

30 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a. 214d, 22pa, 
and 220d. of the expandable tubular members, 206, 214, and 220. respectively, and 
the slotted tubular members, 210. 212, 216. and 218. have outside diameters and wail 
thicknesses of 8.375 inches and 0.350 inches, respectively; prior to the radial 
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expansion, the intermediate non pre-expanded portions, 206c, 214c, and 220c, of the 
expandat)le tubular members, 206, 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular memt)ers, 210, 212. 216, and 218. have inside 
diameters of 7.675 Inches; after the radial expansion, the inside diameters of the 
5 Intemiediate portions, 206c. 214c, and 220c, of the expandable tutnilar members, 206, 
214, and 220, are equal to 7.675 inches; and the wellbore 224 has an inside diameter 
of S7SS inches. 

In an exemplary embodiment, the pre^xpanded ends, 206a, 206d, 214a. 214d, 220a. 

10 and 220d, of the expandable tubular members, 206, 214, and 220, respecUvely, and 
the slotted tubular members, 210. 212. 216. and 218. have outside diameters and wall 
micknesses of 4.500 Inches and 0.250 inches, respectively; prior to the radial 
expansion, the Intermediate non pre-expanded portions, 206c 214c. and 220c, of the 
expandable tubular members. 206, 214. and 220, respectively, have outeide diameters 

IS of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 Inches; after the radial expansion, the inside diameters of the 
intenfnedlate portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 
214, and 220. are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.iB92 Inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluldic 
materials such as, for example, oil, gas. and/or water into or from the subterranean 
fomiation 226b. 

25 Refening now to Fig; 3, an exemplary embodiment of an expandable tubular member 
300 w9| now be described. The tubular rnember 300 defines an interior region 3p0a 
and includes a first end 300b including a first threaded connection SOOba,' a first 
tepered portion 300c, an intermediate portion 300d, a second tepered portion 300e, 
and a second end 300f Including a second threaded connection 300fa. The tubular 

30 member 300 further preferably includes an intemiediate sealing member 300g that is 
ooupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional commercially available materials such as, for example. Oilfield Country 
Tubular Gockls (OCT6), 13 chromium steel tubing/casing, or L83, J55, or P110 API 
casing. 

5 In an exemplary embodiment, the Interior 300d of the tubular member 300 has a 
substantialty circular cross section. Furthemiore, in an exemplary embodiment, the 
Interior region 300a of the tubular membo- Includes a first inside diameter Du an 
. intennediate inside diameter Dint, and a second inside diameter D2. In an exemplary 
embodiment, the first and second ^stde diameters, Di and D:, are substantially equal. 

10 In an exemplary embodiment, the first and second Inside diameters, Di and D2, are 
greater than the intermediate inside diameter D^r. 

The first end 300b of the tubular member 300 is ooupted to the intemriedlate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupled to the intennediate portion by the second tapered portion 300e. in an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter of the 
intennediate portion 30Dd of the tubular member. The first and second ends. 300b and 
300f. of the tubular member 300 include wall thicknesses, ti and t2, respectively. In an 

20 exemplary embodinf)ent. the outside diameter of the intennediate portion 300d of the 
tubular member 300 ranges frcmi about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a wall thldcness tiNT. 

25 In an exemplary embodiment, the wall thicknesses ti and iz are substantially equal in 
order to provide substantialty equal burst strength for the first and second ends; 300a 
and 300f, of the tubular member 300. In an 'exemplary embodiment, the wall 
thicknesses, tt and t2, are both greater than the wall thickness tiNT in order to optimally 
match the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 member 300 with the intermediate portion 300d of the tubular member 300. 

In an exemplary embodiment the first and second tepered portions, 300c and 300e, 
are indiried at an angle, a, relative to the longitudinal direction ranging from about 0 to 
30 degrees in order to optimally faclDtete the radial expansion of the tubular member 
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300. In an exemplary embodirnent the first and second tapered portions, 300c and 
300e. provide a sniooth translBon t)etween the first and second ends, 300a and 300f, 
and the intermediate portton 300d, of the tubular niember 300 In order to minimize 
stress concentrations. 

5 

The Intermediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the Intermediate sealing member 300g seals the Interface between the Intermediate 
portion 300d of the tubular nr^ember 300 and the interior surface of a wellbore casing 

1 0 305. or other preexisting structure, after the radial expansion and plastic deformation of 
the inteimediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intemnediate sealing member 300g has a substantialiy annular cross 
section. In an exemplary embodiment, the outside diameter of the intdmiediate sealing 
member 360g is selected to be less than the outside diameters of the first and second 

15 en<te, 300a and SOOT, of the tubular menaber 300 In order to optinnally protect the 
intemiediate seaHng member 300g during placement of the tubular rnember 300 within 
the wellbore casings 305. The intenmediate seaiing riiember 300g may be fabricated 
from any number of conventional commercially available malerlais such as, for 
example, thermoset or thermoplastiq polymers. In an exemplary embodir^ent. the 

20 IntemrYedlate sealing member 300g is fabricated from thermoset polymers in order to 
optimaiiy seal the radially expanded intemfiediate portion 30Dd of the tubular merr^r 
300 with the welibore casing 305. In several alternative embodiments, the sealing 
member 300g includes one or wore rigid anchors for engaging the welibore casing 305 
to thereby anchor the radially expanded and plastically deformed intenrnedtate portion 

25 30pd of the tubular member 300 to the wellbore casing. 

Referring to Figs. 4. and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is formed by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member In step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
member In step 420; and (5) putting a sealirig material on the outside diameter of the 
non^xpanded intemnedlate portton of the tutnilar member in step 425. 
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As iHustrated in FIG. 5a, in step 405, both ends, 500a and 500b. of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the wall thicknesses ti and t2. The Intennedlate 
portion 500c of the tubular member 500 includes the wall thickness tiNT and the interior 

5 diameter Dmt. >n an exemplary embodiment, the wall thicknesses ti and ta are 
substantially equal In onler to provUe burst strength that is substantially equal atong 
the entire length of the tubular member SCO. in an exemplary embodiment, the wall 
thicknesses ti and t2 ans both greater than the wall thickness tinr in order to provide 
burst strength that is substantially equal atong the entire length of the tubular member 

10 500, and also to optimally fadfitate the fbnmatlon of threaded connections in the first 
and second ends, 500a and SOtt>. 

As illustrated in Fig. 5b, in steps 410 and 41 5. both ends, 500a and SOOb. of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, 500a and SOOb. of the tubular member are stress relieved. The 
radially expanded ends, 500a and SOOb. of the tubular member 500 include the interior 
diameters Di and Di. in an exemplary embodiment, the interior diameters and D2 
are substantially equal In order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratto of the interior diameters Di and D2 to the interior 

20 diameter Dint ranges from about 100% to 120% in order to facilitate the subsequent 
radial expanskm of the tubular member 500. 

In a preferred embodiment, the relationship between the wall thicknesses t^, t2, and \{ht 
of the tubular member 500; the inside diameters Di. D3 and Di^r of the tubular member 
25 500; the inside diameter CWnm of the wetlbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Doon» of the 
expanston cone that will be used to radially expand the tubular nnember 500 wKhin the 
wellbore casing is given by the following expression: 

'1 

30 

where ti = t2; and 
Di = D2. 

By satisfying the relationship given in equation (1), the expansion forces placed upon 
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the tubular mernt)er 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geonrretry for the tubular member 500 for subsequent 
radial expansion and plastic defonmation of the tubular nr>ember 500 for fabricating 
5 and/or repairingawellborecasing, a pipeline, or a structural support. 

As . illustrated In FIG. 5c, in step 420. conventional threaded connections, SOOd and 
SOOe, are fbmied in both expanded ends, 500a and 500b, of the tubular member 500. 
in an exemplary embodiment, the threaded connections. SOOd and 500e, are provided 
10 using conventional processes for forming pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. 5d, In step 425, a sealing member SOOf is then applied onto the 
outside diameter of the non-expanded intemnediate portion 500c of the tubular member 

15 500. The sealing member SOOT may be applied to ttie outside diameter of the non- 
expanded Intermediate portion SOOc of the tubular member 500 using any number of 
conventional oommerciaUy available methods. In a pretend embodiment, the sealing 
member 500f Is applied to the outside diameter of the intermediate portion SOOc of the 
tubular member 500 using oommerciaily available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodinr»ent, the expandable tubular members. 206. 214. and 220. of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachings of, the tubular memt)ers 300 and 500. 

25 

Refening to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding the tubular memt>ers 206, 214, 220. 300 and 500 Will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 
30 . 

In an exemplary embodiment, the radial expansion section 615 includes a first conical 
outer surfece 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angle of attack Oi and the second conical outer surface 625 
Includes an angle of attacic 02. In an exemplary embodiment, the angle of attack Qi is 
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greater than the angle of attack 02. In this nr^nner. the Tirst conical outer surface 620 
optinf)ally radially expands the intemiedlate portions. 206c, 214c. 220c» 300d, and SOOc. 
df the tubular nnemt)ers, 206, 214, 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends, 206a 

5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f, and 500a and SOOt), of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary emtxxlimeni, the first 
conical outer surface 620 includes an angle of attack Oi ranging from about 8 to IK) 
degrees, and the secorid conical outer surfece 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 

10 deform the tubular members, 206. 214, 220. 300 and 500. More generaOy. the 
expansion cone 600 may include 3 or nriore adjacent contoal outer smfaoes having 
angles df attack that decrease from the front end 605 of the expansion cone 600 to tlie 
rear end 610 of the expansion cone 600. 

IS Referring to Fig. 7, another exemptary embodiment of a tubular expansion oone 700 
defines a passage 700a and includes a front end 705, a rear end 710, and a radial 
expanston section 71 5. \n an exemplary embodiment, the radial expansion sectton 71 5 
includes an outer surface having a substantially parabolic outer profile thereby 
providing a parabotoid shape. In this manner, the outer sur^ce of the radial expansion 

20 section 715 provkles an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimurn at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expansion section 715 nr^y be formed using a plurality of adjacent discrete conical 
sections and/or using a continuous curved surface. In this n^anrier, the region of the 

25 outer surface of the radial expansion section 715 adjacent to the front end 705 of the 
expansion cone 700 may optimally radially expand the intenrtediate portions, 206c, 
214c. 220c, 300d, and 500c. of the tubular members, 206. 214, 220, 300. and 500. 
while the region of the outer surface of the radial expansion sectkxi 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d, 220a and 220d, 300b 
and 300f, and 500a and SOOb, of the tubular members, 206, 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolic profile of the outer surface of the radial 
expanston section 716 to selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of the front end 705 of the expansion oone 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from about 
4 jo 15 degrees. 

In an exemplary embodiment, the tubular expansion cone 204 of the system 200 is 
5 substantially Identical to the expansion cones 600 or 700. and/or incorporates one or 
more of the teachings of the expansion cories 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, Ihe system 
200. the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 are atleast partially combined. 

Refonring to Fig. 8, in an altemativa embodiment, conventional temperature^ pressure, 
and flow sensors, 802, 804. and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors, 802, 804, and 806, respecUvely. In turn are operably coupled to a controller 
810 that recehres and processes the output signels generated by the temperature, 
pressure, and fkw sensors to thereby control the operation of the flow control vaWes 
160 to enhance the opera«onal efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorlthnrvs utilized by the controller 810 for controlling the 

20 operation of the flow contn^l valves 160 as a function of the operating temperature, 
. pressure, and flow rates within the perforated tubular members 145 are conventional. 

Referring to Fig. 9, in an eltematiye embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically defomning the solid tubular member into engagement with the perforated 
tubular member in a conventional manrier and/or using one or mcxe of the radial 
expansion methods disclosed in one or mora of the following: (1) U.S. patent 
application serial no. 09/454.139. attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510,913, attorney docket no: 25791.7.02. filed 

30 on 2/23/2000. (3) U.S. patent appiicatfcm serial no. 09/502.350. attorney docket no. 
25791.8.02. filed on 2/10/2000. (4) U.S. patent appOcaUon serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent appNcatton serial 
no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09^12,695. attorney docket no. 25791.12.02. filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511,941. attorney docket no. 2579116.02. filed 
on 2/24/2000, (8) U.S. patent application serial no. 09/588,946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
attorney docket no. 25791 .23.02, filed on 4/26/2000. (10) PCT patent application serial 

5 no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 
provisional patent applicatbn serial no. 60/162,671 . attorney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attonrtey 
docket no. 25791.29, filed on 9/16/1999, (13) U.3. provisional patent application serial 
no. 60/159.082, attorney docket no. 25791.34, fifed on 10/12/1999. (14) U.S. 

10 provisional patent appllcatkxi serial no. 60/1 59,039, attorney docket no. 25791 .36, filed 
on 10/12/1990, (15) U.S. provistonal patent application serial no. 60/159,033, attorney 
dodcet no. 25791.37, filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,228, attorney docket no. 25791.39, filed on. 

15 11/12/1999, (18) U.S. provistonal patent applicatton serial no. 60/221,443, attorney 
docket no. 25791.45. fi|ed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221.645, attorney docket no. 25791.46. filed on 7/28/2000, (20) U.S. provistonal 
patent application serial no. . 60/233,638, attorney docket no. 25791.47,. filed on 
9/18/2000, (21) U.S. provistonal patent application serial no. 60/237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provistonal patent application serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S. provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 

25 no. 60/303.740. attorney docket no; 25791.61. filed on 7/6/2001; (28) U.S. provisional 
patent applicatton serial , no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applicatton serial no. 60/317,985, attorney, 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. pn)vtetonal patent applicatton serial 
no. 60.318.386, attonney docket no. 25791.67.02. filed on 9/10/2001; and (29) U:S. 

30 utility patent applicatton serial nq. 09/969,922, attorney docket no. 25791.69, filed on 
10/3/2001, the disclosures of which are incorporated herein by reference. In this 
nnanr^r, the solM tubular member 90S fluidicly seals the radial passages formed in the 
perforated tubular member 145 ther^y preventing the passage of fluidic materials 
and/or fonnation materials through the perforated tubular member. 
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Referring to Fig. 10, in an alternative embodiment, the radial openings in one of the 
perforated tubular members 145 are sealed by Injecting a hardenaWe fluldic sealing 
material 1005 Into the radial openings In the one perforated tubular member by 

5 posillpning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing memberB 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic seaKng material 1006 is then 
Injected Into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hiardenable fluidic sealing material 
out of the annulus between the one pwlorated tubular member 145 and the formation 
125. The pipe 1010 and sealing members. 1015 and 1020. are then removed from the 
apparatus 130. and the hardenable fluidic sealing material Is allowed to cure/ A 
conventtonal drill string may then be used to remove any excess cured sealing material 

15 from the Interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material Is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Rg. 11, one or more of the perforated 
tubular members 145 of the apparatus 130 are radially expanded and plastically 

20 defdnned into contact vwth the surrounding fomiatlon 125 thereby compressing the 
sunounding fomwtion. In this manner, the surrcxjnding formation 125 Is maintained in 
a state of compression thereby stabilizing the surrounding fbnmation, reducing the flow 
of loose particles from the surrounding fonnatlon into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrooart>ons from the 

25 surrounding fomiation. 

In an alternative embodiment, a seismic source 1105 is positioned on a surface 
location to ttiereby impart seismic energy Into the formation 125. In this manner, 
particles lodged in ttte radial openings in the perforated tubular member 145 may be 
30 dislodged from the radial opening ttiereby enhancing the subsequent recovery of 
hydrocartmis from the formation 125. 

In an alternative embodiment after the perforaled . tubular merrier 145 has been 
radially expanded and plastically formed Into contact with the surrounding formation 
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125. thereby coupling the perforated tubular merriber 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular ntember. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then transferred to the surrounding formation 125 
5 thereby compacting and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocartxms from the formation 125 is enhanced. 

In an altemalive erhbodjmertt, as illustrated in Fig. 12, a weHbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 

10 formation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically deformed into oontact with the wellbore casing 1205 thereby 
compressing the surrounding formation 125. In this manner, the sunrounding fomiatlon 
125 is niatntained in a state of. compression thereby stabilizing the surrounding 

15 formation, reducing the flow ot loose particles from the surrounding fomnation into the 
radial ppenings of tti9 perforated tubular rriember 145, and enhancing the recovery of 
hydrocartXThs from the surrounding formation. 

In an altenwtive embodiment, a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fonnation 125, In this manner, 
particles lodged In the nadial openings In the perforated tubular menr>ber 145 may be 
dislodged fn^m the radial openings thereby enhandhg the subsequent recovery of 
hydrocarbons from the formation 1 25. 

25 In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the sur^nding formation, an 
inipulsive load Is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 by applying the load to the end of the 

30 apparatus 130. The Impulsive load is then transferred to the surrounding fonnation 125 
thereby compacting and/or sliffrifying the surrounding formation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 
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Referring to Fig. 13, in an alternative embodiment, one or more perforated tubular 
* members 1305 are coupled to one of the perforated tubular nriembers 145 by radially 
expanding arid plastically defonming the perforated tubular member into engagement 
witti the perforated tubular merhber in a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed In one or more of the following: (1) U.S. 
patent application serial no. 09/454.139, attorney docket no. 25791.03.02. filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510.913. attorney docket no. 
25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, 
attorney dodcet no. 25791.8.02. filed on 2/10/2000, (4) U.S. patent application serial 

10 no. 09/440.338. attorney docket no, 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
appik:ation serial no. 09/523,460. attorney docket no. 25791.11.0Z filed on 3/10/2000, 
(6) U.S. patent application serial no. 09/512.895, attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent application serial no. OB/511,941, attorney docket no. 
25791.16.02. filed on 2/24/2000, (8) U.S. patent application serial no. 09/588.946. 

IS attorney docket no. 25701.17.02, filed on 6/2'/2000, (9) U.S. patent appUcalton serial 
no. 09/559,122, attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent 
appHcation serial no. PCTAJSOO/16635. attorney docket no. 25791.25.02, filed on 
7/9/200O. (1 1) U.S. provisional patent applteation serial na 60/162,671, attorney docket 
no. 25791.27, filed on 11/1/1999. (12) U.S. provistonal patent applicatk)n serial no. 

20 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999. (13) U.S. provisional 
patent applic^tton serial no. 60/159,082, attorney docket no. 25791.34, filed on 
10/12/1999. (14) U.S. provisional patent appHcation serial no. 60/159.039, attorney 
docket no. 25791.36, filed on 10/12/1999, (15) U^S. proviskinal patent applkation serial 
no. 60/159.033, attorney docket no. 25791.37, filed on 10/12/1999. (16) U.S. 

25 provBonal patent Application serial no. .60/21 2,359. attorn^ docket no. 25791 .38, filed 
on 6/19/2000. (17) U.S. provisional patent application serial no, 60/165.228, attorney 
- docket no. 25791.39, filed on 1 1/12/1999, (16) U.S. provisk>nal patent application serial 
no. 60/221,443, attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional 
patsnt appiteation iserial no. 60/221.645, attorney docket no. 25791.46. filed on 

30 7/28/20OO, (20) U.S. provisnnal patent appfication serial no. 6(V233,638. attorney 
docket no. 25791.47. filed on 9/10/2000. (21.) aS. provistonal patent appHcatton serial 
no. 60/237,334, attorney docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional 
patent applkatlon serial no. 60/276,(K)7, attorney docket no. 25791.50. filed on 
2/20/2001; (23) U.S. pnsvistonat patent applk»tion serial no. 60/262,434. attorney 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional 
patent applicatton serial no. 60/303,740. attorney docket no. 25791.61, filed on 
7/6/2001 ; (26) U.S. provisional patent application serial no. 60/31 3,453» attorrkey docket* 

5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent application serial no: 
60/317,985. attorney docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional 
patent application serial no. 60/318.386. attonray docket no. 25791.67.02. filed on 
9/10/2001; and (29) U.S. utility patent applicatlori serial no. 09/969.922. attorney docket 
no. 25791.69, filed on. 10/3/2001. the disclosures of wintch are incorporated herein by 

10 reference. In this manner, the perforated tubuFar member 905 nrx)difies the flow 
characteristics of ttie perforated tubular member 145 thereby permitting the operator of 
the apparatus 1 30 to modify the overall flow characteristics of the apparatus. 

In an alternative embodiment as illustrated In Rg. 14, a one-way valve 1405 such as. 
1 5 for example, a check valve flukllcly couples the Interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In this nianner, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an altemative embodiment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterrariean geothermal zone 1505. In this 
manner, the operatbnal effk:lency of the extraction of geothermal energy is significantly 
enhanced due to the increased Internal diameters of the various radially expanded 
25 elements of the apparatus 130 that permit greater volumetric ftows. 

In an aKemative embodinrient. the perforated tubular members. 145, 210, 212, 216,. 
218. and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exenriplary embodiment, the amount of further radial 
30 expandon required to dean the radial passages of ttie perforated tubular nnembers 
145. 210, 212, 216. 218, arxl 1305 of ttie apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described tt)at includes a zonal isolation assembly Including 
one or more solid tubular members, each solid tubular member including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more Intemiediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intemnediate solid tubular member Including one or more «xtemal 
seals. In an exemplary embodiment, the zonal isolatton assenribly further includes one 
or more valve members for controlling the flow of fluldic materials between the tubular 
rnembers. In an exemplary embcklhnent. one or more of the Intemriediate solid tubular 
members Include one or more valve members. 

10 

An apparatus has also been described that includes a zonal Isolation assembly that 
includes one or more prfmary solid tubulars. each primary soKd tubular Including one or 
more external annular seals, n perforated tubulars coupled to the primary sc>lid 
tubulars. and n-1 Intenmediate solid tubulars coupled to and interieaved among the 
IS perforated tubulars, each Intemnediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A mefliod of Isolating a first subten^nean zone froni a second subterranean zone in a 
weBbore has also been described that Includes positioning one or more primary solid 

20 tubulars within the wellbore. the primary solid tubulars traversing the first subten^nean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subten^nean zone, fluldidy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore extemal to 

25 the sond and perforated tubulars. 

A iTtethod of extracting materials from a producing subterranean zona in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, fluidlcly coupling the 
30 primary solid tubulars with the casing, positioning one or more perforated tubulars 
within the wellbore. the perforated , tubulars traversing the producing subterranean 
zone, fluididy coupRng the perforated tubulars with the primary solid tubulars, fluldidy 
isolaling the produdng subtennnean zone from at least one other subtenraneari zone 
within the wellbore, and fluididy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodlnnent, the method further 
includes cqntrollably fluldidy decoupling at least one of the perforated tubulars fiom at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subtarranean fonratlon including 
a wellbore. a zonal isolation assembly at least partially positioned within the weilbore 
that Includes one or rnore solid tubular memberSp each solid tubular member including 
one or mom external seals, and one or more perforated tubular members coupled to 
tte solid fubular members, and a shoe positioned within the weUbore coupled to the 

10 zonal isolation assernbly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfbmied virithin 
the wellbore. In an exemplary embodiment the zonal isolation assembly further 
includes one or mc^ intennediate solid tubular members coupled to and interleaved 
among the perfbrated tubular members, each intemnediale solid tubular member 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intenmediate solid tubular members 
are formed by a radial expansion process perfomied within the wellbors. In an 
exemplary embodiment the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids l)etween the solid tubular members and 

20 the perforated tubular merr^ers. In an exemplary eTTibodiment. one or more of the 
Intemfiediate solid tubular memt^rs include one or more valve members for controlling 
the flow of fluids between the solid tubular membsrs and the perfbrated tubular 
members. 

25 An apparatus has also been described that includes a subterranean fonnation including 
a weilbore, a zonal isolation assemt^ positioned writhin the wellbore that Includes one 
or more primary solid tubulars, each primary solid tubular including one or more 
extemal annular seals, n perflated tubulars positioned coupled to the primary solid 
tubulars. and rv-1 Intennedlate solid tubuiars qoupled to and interleaved among the 

30 perforated tubulars, each intemnediate solid tubular Including one or more external 
annular seals, and a shoe coupled to the zonal Isolation assembly, wherein at least one 
of the primary solid tubulars, the perfbrated tubulars, and the tntennedlate solid 
tubulars are fbmied by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
. wellbore has also been described that Includes positioning one or more primary solid 
tubutars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone^ positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
ttie primary solid tubulars and perforated tubulars within the wellbore, fluididy coupling 
the perforated tubulars and the primary solid tubulars. arid preventing the passage of 
fluids from the first subtenranean zone to the second subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing iftubterranean zone In a wellbore, at 
. least a portion of the wellbore Including a casing, has also been described that Includes 
positioning one or more primary solW tubulars within the wellbofB, positioning one or 
mom perforated tubulars within the wellbore. the perforated tubulars traversing the 

IS producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluididy ooupling the primary 
solid tubulars with the casing, fluididy coupling the perforated tubulars with the primary 
soHd tubulars, fluididy isolaBng the produdng subterranean zone from at least one 
other subterranean zone within the wellbore, and fluididy coupling at least one of the 

20 perforated tubulars with the produdng subten^nean zone. In an exemplary 
embodiment, the method further Indudes controllably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subten^nean formation induding 
25 a wellbore, a zonal Isolation assembly positioned within the wellbore that indudes n 
solid tubular members positioned within the welttxm, each solid tubular member 
Induding one or morB extemal seals, and n-1 perforated tubular members positioned 
within the wellbore coupled to and interieaved among the solid tubular members, and a 
shoe positioned within the wellbore coupled to ttie zonal isolation assembly. In an 
30 exemplary embodiment, the zonal isolation assembly further comprises one or nntore 
valve menibers for controlling the flow of flidds between the solid tubular members and 
the perforated tubular members, in an exarnplary embodiment, one or more of the 
solid tubular members indude one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioninig one or more 
primary solW tubulars within the wellbore, the primary solid tubulars traversing the first 

5 subtenranean zone, nr^ans for positioning one or more perforated tubulars within the 
wellbore. the perforated tubulars traversing the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the primary soiki tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore exteimal to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting nnaterials from a producing subterranean zone in a wellbore, at 
least a portion of'the wellbore induding.a casing, has also been described that includes 
means for positioning one or more priniary solid tubulars within the wellbore, means for 

15 fluididy coupling the primary solid tubulars with the casing, means for positioning one 
or more perflated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterrariean zone, means for fluidicly coupBng the perforated tubulars with 
the primary solid tubulars, means for fluidicly isolating the pnjducing subtenranean zone 
from at toast one other subterranean zone within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system further includes means for controllabty 
fluidicly decoupling at least one of me perforated tubulars from at least one other of ttie 
perforated tubulars. 

25 A systdm for isolating a first subten^nean zone from a second subterrariean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
. subtenBnean zone, means for positioning one or more perforated tubulare within the 
wellbore, the perforated tubulars traversing the second subteranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulara 
within the wellbore, nneans for fluidicly coupling the perforated tubulars and the primary 
solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone witMn the wellbore external to the 
prinriary solid tubulara and perforated tubulara. 
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A system for extracting materials from a producing subterranean zone In a weBbore. at 
least a portion of the weltbore Including a casing, has also been described that Includes 
means for positioning one or more primary solid tubulars within the wellbore. means for 
posiUonIng one or more perforated tubulars witWn the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary soHd tubulars and the perforated tubulars within the wellbore, means for 
fluldidy coupling the primary solid tubulars with the casing, means fbr .fluldlcly coupling 
the perforated tubulars with the solid tubulars, means for fiuWIdy isolating the 
producing subterranean zone from at least one other subten-anean zone within the 
weDbore, and means for fluididy coupling at least one of the perforated tubulars with 
the producliig subterranean zone. In aii exen^ry embodiment, the system further 
includes means for oontrollably fluldicly decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

A system for isolating subterrianean zones traversed by a wellbore has also been 
described that Includes a tubular support member defining a first passage, a tubular 
expansion oone defining a second passage fluldicly coupled to the first passage 
ooupled to an end of the tubular support member and comprising a tapered end, a 
tubular liner coupled to and supported by the tapered end of the tubular expansion 
oone. and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or more expandable tubular members that each 
Indude^a tubular body comprising an intermediate portion and first and second 
expanded end portions ooupled to opposing ends of the intemnedlate portion, and a 
sealing member coupled to the exterior surface of the intermediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the Inside diameters of tlie other tubular members are greater than or equal to the 
outside diameter of the tubular expansion oone. In an e}»mplary eirAodinfwnt. the wall 
thicknesses of the first and second expanded end portions are greater than the wall 
thickness of the Intemwdiato portion. In an exemplary ennbodiment. each expandable 
tubular member further Indudes a first tubular transltlonary member ooupled betwreen 
the first expanded end portion and the Intennediate portton. and a second tubular 
transltlonary member ooupled between the second expanded end portton and the 
intennediate portion, wherein the angles of indination of the first and second tubular 
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transitlonary members relative to the interniediate portion ranges from about 0 to 30 
degrees, tn an exemplary embodiment, the outside diameter of the Intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 

5 strength of the first and second expanded end portions is substantiatiy equal to the 
burst strength df the intermediate tubular section. In an exemplary embodinnent. the 
ratk) of the inside diameters of the first and second expanded end portions to the 
interior diameter of the. intermediate portion ranges from about 100 to 120 percent. In 
an exemplary embodiment, the relationship between the wall thidcnesses ti, t2, and Iint 

10 of the first expanded end portion, the second expanded end portion, arid the 
intenmediate portion, respectively, of the expandable tubular member^, the inside 
diameters Di, D2 and Dint of the first expanded end portion, the second expanded end 
portion, and the intermediate portion, respectively, of the expandatrie tubular members, 
and the inside diameter D^^^aim of the wellbore casing that the expandable tubular 

15 member will be inserted into, and the outside diameter Dcm of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the foflowfng expression: 

wherein ti = ts; and wherein Di = D2. In an exemplary embodiment, the tapered end of 
20 ttie tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment^ the angle of attacic of the adjacent discrste tapered 
sections inaeases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone, in an exemplary emtiodinrient, the 
tapered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemplary embodlnrient the angle of attadc of ttie outer surface of the paraboloid body 
increases in a continuous manner from one end of the paraboloid body to the opposite 
end of the paraboloid body, in an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tutiular memtmrs are 
interleaved among the expandable tubular members. 

30 

A method of isolating subterranean zones traversed by a wellbore has also been 
described that includes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete portions of the tubular Oner Into engagement with the 
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wBllbore. In an exemplary embodiment a plurality of discrete portions of the tubular 
. liner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of me tubular liner are not nadially expanded. In 
an exemplary embodiment, one of the dtecrete portions of the tubular liner is radially 

5 expanded by injecting a fluidic material into the tubular liner, and wherein the remaining 
ones of the disaete porttons of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portl(»is of the tubular liner. 
In an exemplary embodinnent, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular nnembdrs are radially expanded Into 

10 engagennent witt) the wellbore and one or more of the tubular members are not radialiy 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded Into engagennent with the wellbore 
comprise a portion that is radially expanded Into engagement with the wellbore and a 
portbn that Is not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubular liner Includes one or more expandable tubular 
members that each Include a tubular body comprising an Intemfiedlate portion and first 
and second expanded end portioiis coupled to opposing ends of the intermediate 
portion, and a sealing member raupled to the exterior surface of the Intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner Includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radialiy expanding one or more discrete portions of the tut)uiar Bner into 
engagement with the wellbore. In an exemfrtary embodiment a plurality of discrete 
30 portions of the tubular flner are radially expanded into engagement with the wellbore. 
In an exemplary embodiment the remaining portions of the tubular Gner are not radially 
expanded. In an exemplary entbodiment oro discrete portion of the tubular liner is 
radially expanded by injectihg a fluidic material Into the tubular liner, and wherein the 
other discrete portions of the tubular liner are radially expanded by pulling an 



expansion cone through the other discrete portions of the tubular liner. In an 
exemplary embodiment, the tubular liner includes a plurality of tubular rfiembers; and 
wherein one or more of the tubular members are radially expanded Into engagement 
with the wellbore and one or more of the tubular members are not radially expanded 
5 Into engagement with the wellbore. In an exemplary embodinoent, the tubular members 
that are radially expanded into ehgagennent with the wellbore include a portion that is 
radially expanded into engagement with trie wellbore and a portion ttiat is not radially 
expanded Into engagement with the wellbore: 

10 An apparatus for isolating sublenranean zones has also been described that includes a 
subterranean fonnatien defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exempijary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exeniplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tubular lin^ within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehole. In an exemplary enrolment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 

20 an exemplary embodiment, <^ of the disaete portions of the tubular liner is radially 
expanded by injecting a fluldic material into the tubular liner; and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurailty of tubular nriembers; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded Into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded Into engagement virith the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with th^ borehole. In an exemplary embodiment, prior to 
the radial expansion (he tul)ular liner includes one or more expandable tubular 
nr>embefs that each include a tubular body comprising an intenmediate portion arki first 
and second expanded end portions coupled to opposing ends of the Intermediate 
portion, and a sealing member coupled to ttie exterior surface of the intemnedlate 
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portion, and one or more stotted tubular members coupled to the expandabte tubular 
members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum Inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular nr>embers are interleaved among the 
expandable tubular members. 

An apparatus has been described that Includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 
external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluldic materials through the perfbrated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular nnembdrs for nrionitoring the operating temperature within the 
perforated tubular members, one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular membera. and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 
and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the sdid tubular members and the perforated tubular members are formed by a 
radial expansion process performed within the wellbore. 

A method of isolating a firet subton^nean zorie from a second subten^nean zone In a 
wellbore has also been described that Includes positioning one or mora solid tubulars 
within the wellbore. the solid tubulara traversing the firat subterranean rone, positioning 
one or mora perforated tubulara within the wellbore, the perforated tubulars traversing 
the second subtenranean zone, radially expanding at least one of the primary soBd 
tubulars and perforated tubulara within the wellbore. fluidldy coupling the perforated 
tubulars and the solid tubulara, preventing the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the wellbore external to the 
solid tubulara and perforated tubulara, monitoring ^ the operating temperatures. 
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pressures, and flow rates within one or more of ttie perforated tubulars. and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materiaJs from a producing subterranean 2or>e in a wellboro, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the producing 
sutrterranean zone, radially expanding at least one of the solid, tubulars and the 

10 perforated tubulars within the wellbore, fluidicly coupling the solid tubulars with the 
casing, fluidicly coupling the perforated tubulars with the solid tubulars, fluidicly 
isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a func^n of the monitored 
operating tmtperatures, pressures, and flow rates. 

A system for Isolating a first subterranean zone from a second subterranean zone in a 
2k) wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbc^. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, rneans for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. means for monitoring the operating temperatures, pressures, and flow rates 
within one or mons of the perforated tubulars, and means for contrdfing the flow of 
30 fluidic materials through the perforated tubutars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
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means for positioning one or niore solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidldy 
coupling the solid tubulars with the casing, means for fluldidy coupling the perforated 
tubulars with the solid tubulars. means forfluidicly Isolating the producing subterranean 
zone from at least one other subtenranean zone vytthin the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subtenranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perforated tubulars, and mes^s for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored q)erating 
temperatures, pressures, and flow rates. 

An apparatus has also been described tfiat includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tubular member including one 
or more external seals, one dr more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and ttie solid tubular liners are fcmed by a 
radial expansion process performed within the wellbore. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes positioning one or more solid tubulars 
wimin the wellbore. the soTid tubulars traversing the first subterranean 2s>ne, positioning 
one or more perforated tubulars each Including one or more radial passages Within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluidicly ooupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more oT the 
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perforated tubulars, arKl radially exparviing and plastically deforming the solid tubular 
liners within the Interior pf one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wetlbore. at 
least a portion of the wellbore Including a casing, has also been described that Includes 
positioning one or tno€e solid tubulars within the wellbore, positioning one or more 
perforated tubulars each Indtiding one or nnore radial passages within the welbore, the 
perforated tubulars travereing the produdng subterranean mt)e, radially expanding at 

10 . least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
ooupVng the solid tubulars wKh the casing, fluididy coupling the perforated tubulars 
with tt)e solid ftjbutars, fiuidiciy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdrig subterranean zone, positioning one or more 

15 solid tubular liners within the interior of one or nnore of the perforated tubulars. and 
raidially expanding and plastically deforming the solid tubular Kners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbora has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least one of the sdid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tutHJlars and the solid tubMlars, means for preventing the passage of fluids from the first 
subtenanean zone to the second subtemanean zone within the wdtbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or rhore solid 

30 tubular liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding and plastically deforming the solid tubular liners wKhln the interior 
of one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perf<vated tubulars. 
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Acconling to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone In a weflbore, at least a portion of the wellbore 
including a casing, has also been described that includes means for positioning one or 
more solid tubulars within the weHbore, means for positioning one or more perforated 
tubulars each Including one or more radial passages within the wellbore. the perforated 
tubuiars traversing the producing subtenanean zone, means for radially expanding at 
least one of the solid titulars and the perforated tubutars within the wellboret means 
for fluMidy coupling the solid tiriHilars with the casing, means for fluldicly coupling the 
perforated tubuiars with the solid tubulars^ means for fluididy isolating the producing 
subterranean zone from at least one other subtenanaan »ne within the wellbore, 
means for fluididy coupling at iMSt one of the perforated tubulars with the produdng 
subtenranean zone, means for positioning one or more solid tubular liners within the 
Interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defomnlng the sdid tubular Rners within the intertor of one or more of the 
perforated tubuiars to fluldicly seal at least some of the radial passages cS the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
Indudlng: one or nK>rB sdid tubular members, each solid tubular member indudlng one 
or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the sdid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular member^, and a shoe coupled to the zonal isolation 
assembly. . 

A method of isdating a first subtenranean zone from a second subtenranean zone In a 
wellbore has also been described that indudes podtioning one or more solid tubulars 
wItNn the wellbore, the sdid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each Including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore. 
fhiidldy coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first suttorranean »ne to the second subten^nean zone 
within the wellbore external to the primary sdid tubulars and perforated tubulars. 
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sealing off an annular region within at least one of the perforated tubulars, and Injecting 
a hardenable fluWlc sealing nwterlal into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial parages of the perforated tubulars. 

5 A method of extracting materials from a producing subtenanean zone in a wellb<m, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluldicly 
coupling the solid tubulars with the casing, fluldicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subtenraneah zone within the wellbore, fluldicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

1 5 wttMn at least one of the perforated tubulars, and Irijecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subten^nean zone from a second subterranean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
. tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Induding one or more 
radial passages within the wetlbore, the perforated tubulars traversing the second 
subten^nean zone, means for radially expanding at least one of the scAid tubulars and 
25 perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zona within VhB wellbore external to the 
primary solid tubulars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars. and means for injecting a hardenable 
30 fluidic sealing material into the seated annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracGng materials from a produdng subterranean zone In a wellbore, at 
teast a portion of the wellbore including a casing, has also been described that includes 
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means for positioning one or more solW tubulars within the wellbore, means for 
• poslUonIng one or more perforated tubulars each indudlng one or more radial, 
passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least of^e of the solid tubulars and. 
the perforated tubulars within the wellbore. n>ean8 for fluWidy coupling the- solid 
tubulars with the casing, means for ftuididy coupBng the perforated tubulars with the 
solid tubulars, means for fluidicly Isolating the producing subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluldidy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, niaans for 
seaDng off an annular region within at least one of the perforated tubulars. and means 
for iriiecUng a hardenable fiuidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

An apparatus has also been desaibed that includes a zonal isolation assembly 
positioned within a wellbore that traverses a subterranean formation Including: one or 
more solid tubular members, each solid tubular member including one or nnore external 
seals, one or mora perforated tubular membere coupled to the solid tubidar members, 
and a sfwe coupled to ttie zonal isolation assembly. At least one of ttie soTid tubular 
members and the perforated tubular members are fomoed by a radial expansion 
process jperfbrmed within the wellbore, and at least one of the perforated tubular 
members are radially expanded Into Intimate contact vwth the subterranean formation. 
In an exemplary embodiment, the perforated tubular membere that are radially 
expanded into inUnrate contact with the subterranean fonnation compress the 
subterranean formation. 

A method of isolating a firet subterranean zone from a second subten'anean zone in a 
wellbore has also been described that includes positioning one or more solid tubulara 
within the wellbore. the soDd tubulare travereing the first subterranean, zone, positioning 
one or more perforated tubulare within the wellbore each including one or more radial 
passages, the perforated tubulara travereing the second subterranean zone, radially 
expanding at least one of the primary solid tubulare and perforated tutnjiara within the 
weflbore, radially expanding at least one of the perforated tubulara into intintate contact 
with the second subtenanean zone, fluidicly coupling the perforated tubulare and the 
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solkJ tubulars. and prBventing the passage of fluids from the first subterranean zone to 
the second subtenanean rone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intirnate contact with the second subterranean zone compress 

5 the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subtenranean zona to Increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embocfiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are riadlally expanded into Intinriate contact 

10 with the second subtenanean zone. In an exemplary embodiment, the method further 
includes applying an impuldve toad to the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone to Increase the rate 
of recovery of hydrocart)ons from the second subterranean zone. 

15 A method of extracting nfwterials from a producing subten^anean zone in a wellbore. at 
least a portion of the wellboro including a casing, has also been described that includes 
positioning one or more solid tubulars wItWn the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perftx^ted tubulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars into intimate contact with the 
produdng subtenranean zone, fluidldy coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluidldy isolating the 
produdng subterranean zone from at least one other subtenanean zone within the 

25 wellbore, and fluidldy coupling at least one of the perforated tubulars with the 
produdng subterahean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expandml into intimate contact with the produdng subtenranean zone 
oorripress the produdng subterrarmn zone. In an exemplary embodiment, the method 
further Indudes vibrating the producing subterranean zone to increase the rate of 

30 recovery of hydrocarbons from the produdng subtenanean zone. In an exemplary 
embodiment, the method further Indudes vibrating the producing subterranean zone to 
dean the radial passages of the perforated tiibuiars that are radially expanded into 
intimdte oontad with the produdng subtenanean zone. In an exemplary embodiment, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded into intimate contact with the producing subten^nean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subtenranean zone from a second subterranean zone in a 

5 weHtxxe has also been described that includes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, ntearis for radially Expanding at least one of the solid tubulars and 

10 perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the second subterranean zone, means for 
fliMciy coupling the perforated tubulars and the solid tubulars. and rheans for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment, the nrteans for radially expanding at least one 
of the perforated tubulars into intimate corrtact with the second aubtenanean zone 
comprises means for compressing the second subterranean, zone. In an exemplary 
embodiment, the system further includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenanean ' 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to dean the radial passages of the perforated tubulars 
that are radially expanded into Intimate contact with the second subtenranean zone. In 
an exemplary emiKxJrment, the system further includes means for applying an 
impulsive load to the perforated tubulars that are radially expanded into Intimate 

25 contact with the second subterranean zone to Increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extracting materials from a producing subterranean zone in a vvellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
30 means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within ttie wellbore each including one or 
more radial openings, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore. means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the produdng subterranean zone, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidity coupling the perforated 
tubulars with the solid tubulars, means for fluidicly Isolating the producing subterranean 
zone from at least one other subten^nean zone vwthin the wellbore, and means for 

.5 fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the producing 
subterranean zone comprises means for oompressing the producing subterranean 
zone. In an exemplary embodiment, the system further Includes means for vibrating 

10 the producing subtenranean zone to increase the rate of recovery of hydrocarbons from 
the producing subterranean wne. In an es^mplary embodiment, the system further 
Includes means for vibrating the produdng subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the producing subterranean zor>e. In an exemplary embodiment, the system 

15 further includes means for applying an impulsive load to the perforated tubulars that 
are radially expanded Into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone* 

An apparatus has also been desaibed that includes a zonal isolation assembly 
20 positioned within a wellbore that traverses a subterranean formation and includes a 
perforated wellbore casing, including: one or more solid tubular nr^embers, each solid 
tubular member including one or more extemal seals, one or more perforated tubular 
members coupled to the solid tubular membersrand a shoe coupled to the zonal 
Isolation assembly. At least one of the solid tubular members and the perforated 
25 tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contect with the perforated wellbore casing. In an exemplary embodiment the 
perforated tubular members that are radially expanded into intimate contect with the 
perforated casing compress the subterranean formation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbOfB that Includes a periprated casing that traverses the second subterranean 
zone, has also been described that Includes positioning one or more solid tubulars 
within the vveObore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore each indudir^ one or more radial 
* passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 

5 with the perforated casing, fluidldy coupling the perforated tubulars and the- solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subten^nean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the pmforated tubulars that are 
radially expanded into intimate contact with the perforated casing oompre^ the second 

10 subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the second subtenrar^ean s>ne to increase the rate of recovery of 
hydrocartx>n8 from the second subterranean zone. In an exemplary embodiment, ttie 
method further Includes vibrating the second subtenranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
' applying an impulsive load to the perforated tutHJiars that are radially expanded into 
intimate contact with the perforatisd casing to Increase the rate of recovery of 
hydrocart>on8 from the second ^ubtenanean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore iriduding a casing and a perforated casing that traverses 
the producing subtenranean zone, has also bran described that includes positioning 
one or more solid tubulars v^in the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 

25 tubulars traversing the producing subterranean zone, radially expanding at least one of 
the scriid tubulars and the perforated tubulars within the wellbore, radially expanding at 
' least one of the perforated tubulars into intimate contect with the perforated casing, 
fluldicly coupling the solid tubulars with the casing, fluidiciy coupling the perforated 
tubulars with the solid tubuters, fluidiciy Isolating the produdr^ subterranean zom from 

30 at least one other subterranean zone .within the wellbore, and fluidldy coupling at teast 
one of the perforated tubulars with the producing subterranean zone. In ah exemplary 
embodiment, the perforated tubulars that are radially expanded into intimate contact 
with the perforated casing comprMS the producing subterranean zone. In an 
exemplary embodiment, the method further includes vibrating the producing 
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subterranean zone to increase the rate of recovery of hydrocart)ons from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubuiars that are radially expanded Into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further Includes applying an 
impulsive load to the perforated tubuiars that are radially expanded Into intimate 
contact with the perforated tubuiars to Increase the rate of recovery of hydrocarbons 
from the producing subterranean zorie, 

10 A system for Isolating a fin^t subterranean zone from a second subterranean zone In a 
wellbone that includes a perforated casing that traverses the second sid)tenranean 
zone, has also been described that Includes means for positioning one or more solid 
tubuiars within the wellbore, the solid taibulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubuiars within the wellbore each 

15 including one or nwre radial passages, the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the wellbore. means for radially expanding at least one of the 
perforated tubuiars Into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubuiars and the solid tubuiars, and means for preventing the 

20 passage of fluids from the first subten-anean zone to the second subtenanean zone 
within the wellbore external to the solid tubuiars and perforated tubuiars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubuiars Into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the system 

25 further indudes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. In an exemplary 
embodiment, the system further includes means for vibrating th^ second subterranean 
zone to dean the radial passages of the perforated tubuiars that are radially e)q)anded 
into Intimate contact with the perforated casing. In an exemplary embodiment, the 

30 system further indudes means for applying an impulsive load to the perforated tut)ulars 
that are radially expanded into intimate contact with the perforated casinig to increase 
the rate of recovery of hydrocart>ons from the second subterranean zone. 
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A system for extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the wellbore, means for positioning one or 

5 more perforated tubulars wfthin the wellbore each including 6ne or more radial 
openings, the perforated tubulars traversing the produdng subterranean zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perforated tubulars 
into {nUmate contact with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulani with the 
solid tubulars, means for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone wHhtn the wellbore. and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subtenanean zone. In an 
exemplary embodiment, Ihd means for radially expanding at least one of the perforated 

15 tubulars into Intimate oontad with the perforated casing comprises means for 
compressing the produdnq subterranean zone, in an exemplary embodiment, the 
further indude's means for vibrating the produdng subterranean zone to increase the 
rate of recovery of hydrocartxms from the produdng subterranean zone. In an 
exismplary embodiment, the system further indudes means for vibrating the produdng 

20 subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into intimate contact with the perforated casing. In an exemplary 
embodiment, the system furOier indudes means for applying an Impulsive toad to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartx>ns from the producing 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal Isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, one or more perforated tububr members each induding radial 
30 passages coupled to the solid tubular members, and one or nfiore perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fonmed by a radial expansion process perfomied within the 
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wellbore. and the perfofBted tubular liners are formed by a radial expansion process 
performed within the A^llbore. 

A n^ethod of isolating a first subten^nean zone from a second subterranean zone in a 
5 wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each Including one or more radial passages within the 
wellbore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
10 fluidicly coupling the perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subterranean zone to the second subtertanean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars. and radially expanding and plastically defomning the perforated 
15 tubular liners within the Interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that indudes 
positioning one or m(xe solid tubulars within the wellbore, positioning one or more 

20 perforated tubulans each induding one or more radial passages within the wellbore. the 
perforated tubulars traversing the producing sutrtenranean zone, radially expanding at 
least or>e of the solid tubulars and the perforated tubulars within the wellbore, tiuldicty 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars. fhiidicly isolating the prcxlucing subterranean zone from at least 

25 one other subtenanean zone within the wellbore. fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, posltoning one or rnor6 
perforated tubular Jiners within the interior of one or nrx>re of the perforated tubulars. 
and radially expanding and plastically deforming the polbrated tubular liners within the 
Interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or rinore perforated tubulars each including one or more 
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radial passages within the wellbore, the perforated tubulars traversing the second 
' subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore/ means for fluidicly coupling the perforated 
tubulars and the solid tubulars. means for preventing the passage of fluids from the first 
5 subtennanean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated tubular liners wfthh the interior of one or more of the perforated tubulars, 
and means for radially expandirig and plastically defomnlng the perforated tubular liners 
within -the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore, al 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or irore perforated tubulars each Including one or nrK>re radial 

15 passages within the wellbore; the perforated tubulars traversing the producing 
subterranean zone, means for racfially expanding at least one of the solid tubulara and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars wRh the 
solid tiftnilars. means for fluidicly Isolating the producing subterranean zone from at 

20 least one other subterranean zone within the wellbore. means for fluidicly' coupling 
at least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically defomnlng the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that Includes a zoi^l isolation assembly 
including: one or mora solid tubular members^ each solid tubular memt>er including one 
or more external seals, two or more perforated tubular members each Including radial 
passages coupled to the solid tubular members, and one or nrK>re one-way valves for 
30 controllably fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process perfonmed within 
tt^wetlbore. 
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A method of isolating a first subterranean rone from a second subterranean zone 
having a plurality of produdng zones In a wellbore has also been described that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning two or niore perforated tubulars each 

5 including one or more radial passages within the wetlborop the perforated tubulars 
fraVersing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluidicly coupling the perforated 
tutHJiars and the primary sofid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 

10 primary soUd tubulars and perforated tubulars* and preventing fluids from passing frbm 
one of the producing zones ttial has not been depleted to one of tl>e producing zones 
that has been depleted. 

A method of extracting materials frcrni a wellbore having a plurality of producing 
15 subterranean zones, at least a'portion of the wellbore including a casing, has also been 
described ttiat includes positioning one or more solid tubulars within thei wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore. the perforated tubulars traversing the producing subten^anean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore. fluididy coupling the solid tubulars witti the casing, fluidicty couplir)g 
the perforated tubulars with the solid tut>ulars, fluidicty isolating the producing 
subterranean zone from at least one other subterranean zone witiiin ttie wellbore, 
fluidiciy coupling at least one of the - perforated tubulars with the producing 
subterranean zone,, preventing fluids from passing from one of the producing zones 
25 that has not been depleted to one of the producing zones that has been depleted. 

A system for isolating a first subterranean zone frorn a second subterranean zone 
having a plurality of producing zones in a wellbore has also been described that 
includes noeahs for posittoning one or more solid tubulars within the wellbore. thie solid 
30 tubulars traversing the first subtefranean zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traverstag the second subterranean zone, means for radially 
expanding at least one of the sdkl tubulars and perforated tubulars within the wellt>ore, 
means for fluidicly coupling the perforated tubulars and the solid tubulars, means for 



preverrting the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary scrtid tubulars ar^ 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or morB of the perforated tubulars, and means for preventing flukls 
5 from passing from orte of the producing zones that has not been depleted to one of the 
producing zones that has been depleted, 

A system for extracBng materials from a plurality of producing subterranean zones In a 
wellbore, at least a portion of the wellbore Including a casing, has ateo been described 

10 that includes means for positioning one or more solid tubulars within the wellbore* 
means for positioning one or mof« perforated tubulars each Including one or more 
radial passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars wimin the wellbore, means for fluldidy coupling the' solid 

15 tubulars vwth the casing, means for fluldidy coupling the perforated tUbidars with the 
solid tubulars, means for fliildldy isolating the produdng subterranean zone from at 
least one other subtenranean 2one within the wellbore, means for fluldidy coupling at 
least one of the perforated tubulars with the produdng subteranean zone, means for 
positioning one or more perforated tubular liners within the Interior of one or more of 

20 the perforated tubulars, and nr>eans for preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting geothermal energy from a subterranean fomnatlon 
25 containing a source of geothermal energy has also been descrited that Indudes a 
zonal isolation assembly positioned within the subterranean fomnation induding: one or 
rnore solid tubular members, each solid tubular member Induding one or more external 
seals, one or more perforated tubular members each induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each Induding 
30 one or more radial passages coupled to the tnteriCN' surfeoes of one or more of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 
least one of the solid tubular members and the perforated tutHJIar members are fomned 
by a radial expansion process performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
Induding a source of geothermal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
5 each induding one or more radial passages within the weabore, the perforated tubulars 
traversing the second subterranean zone* radially expanding at least one of the soHd 
tubulars and perforated tubulars within the wellbore, flukjidy coupling the perforated 
tubulars and the primary solid tubulars, prsventirig the passage of fluids from the first 
subterranean zone to tte second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, positioning one or more perfoneited 
tubular liners within the<interior of one or more of the perforated tubulars; and radially 
expanding and plastically deforming the perforated tubular liners within VhB interior of 
one or more erf ttie perforated tubulars. 

15 A mettiod of extracting geothehnal energy, from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore induding a casing, has also been described 
that Indudes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the subtenranean geothenmal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fluididy coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars, fluididy isolating the subterranean 
geothermal zone from at least one other subterranean zone within the wellbore, and 
fluididy coupling at least one of the perforated tubulars with the subterranean 

25 geothermal zone. 

A system for Isolating a first subterranean zone from a second geothenmal 
subterranean zone in a wellbore has also been described that indudes rneans for 
positioning one or more solid tubulars within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positionir^ one or more perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothermal subtenanean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars within the wellbore, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
^eothemial sutrterranean zone within the wellbore external to the penary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothermal energy from a subten^nean geothenral zone in a 
wellbore. at least a portion of the wellbore including a casing, has also been described 
that Includes means for positioning one or nrwre solid tubulars within the wellbore. 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbore. the perforated tubulars traversing the subterranean 

10 geolhennal zone, means for radially expanding at least one of the solid tubulars and 
the perfbrated tubulars within the wellbore^ nneans for fluidldy coupling the solid 
tubulars with the casing, maaihs for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fliddicly Isolating the subtenranean geothemrial zone from at 
least one other subterranean zone within the wellbore. and means for fluidicly coupling 

IS at least one of the perforated tubulars with ttie subterranean geothermal zone. 

An apparatus has also been descrtt)ed that includes a zonal isolation assembly 
includbig: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular nr>embers each including one or 

20 more radial passages coupled to the solid tubular members, and a shoe coupled to ttie 
zonal isolation assembly. At least 6ne of the solid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
wellbore, and the radial passage of at least one of the perfbrated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

' A methcxJ of isolating a first subtenranean zone from a second subtenanean zone in a 
wellbore has abo been described that includes positioning one or more solid tubulars 
wtthin the welibore. the solid tubulars traversing the firet subterranean zone, positioning 
30 me or more perforated tubulare within ttte wellbore each including one or more radial 
passages, the perfbrated tubulare traversing the second subtenanean zone, radially 
expanding at least one of the primary soHd tubulare and perforated tubulare v^in the 
wellbore, flutdidy coupling the perforated tubulare and ttie solid tubulare. preventing the 
passage of fluids from the firet subterranean zone to the second subterranean zone 
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within the wellbore external to the solid tubulars and petforated tubulars, and cleaning 
nrraterials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the wellbore^ 

5 A method of extracting materials from a producing subterranean ?one in a weUbore, at 
least a portion of the welibore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubidars and the perforated tubulars within the wellborep fluididy 
coupBng the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluididy isolating th9 produdng subtenranean zone from at least 
one other subtenranean zone within the wellbore. fluididy coupling at least one of (he 
perforated tubulars with the produdng subtenanean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from ttie radial passages of at least one of the perforated 
tubulars by further radial expansbn of the perforated tubulars within the wellbore. 

A system for isolating a flrst subterranean zor>e from a second subtenanean zone in a 
20 wellbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
induding cme or more radial passages, the perforated tubulars traversing the second 
subtenranean zone, means for radially expanding at least- one of the solid tubulars and 
25 perforatied tubulars within the wellbore, means for fluididy coupling the peiforiated 
tubulars. and ttie solid tubulars. means for preventing the passage of fluids from the first 
subterranean zone to the seocHid subtenanean zone within the wellbore external to the 
solid tubulars and perforated, tubulars. and means for deaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbpre induding a casing, has also been described that indudes 
nneans for positioning one or hiore solid tubulars within the wellbore, means for 
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positioning one or more perforated tubulars wittiin the wellbore each including one or 
more radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluldidy coupttrg the solid tubulars with the 

5 casing, mearts for fluldlcly coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producing subterranean zone from at least one other 
subtenanean zone witNn the wellbore/means for fluididy coupling at least one of the 
perforated tubulars with the producing subtenranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tubulars wHhin the wellbore. 

Although iilustrative embodiments of the invention have beien shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
dffidosure. In some instances, some features of the present invention nnay be 
15 employed ^thout a conespondlng use of the other features. Accordingly, it is 
appropriate, that the appended claims be constmed broadly and in a manner consistent 
with the scope of the invention. 
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• 1. An apparatus, conriprislng: 

a zona! isolation assembly positioned within a wellbore that traverses a 
subtenranean fomnation and includes a perforated wellbore casing, comprising: 
5 one or niore solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perTorated tubular members coupled to the solid tubular members; 

, arki 

a shoe coupled to the zonal isotation assernbly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular rmmbers are radially expanded 
into intimate contact with the perforated wellbore casing. 

15 2. The apparatus of claim 1. wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

3. A method of isolating a first subterranean zone from a second subten^nean 
20 zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprisir^: 

positioning one or more solid tubutars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubidars within the v^llbore each including 
25 one or more radial passages, the perforated tubutara traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weillbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
30 with the perforated casing; 

fluididy coupling the perforated tubulars and the soiid tubulars; and 

preventing the passage of fluids from 0ie first subterranean zorie to the second 
subtenranean zone within the wellbore external to the solid tubulars and perforated 
tubulars. 
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4, The method of dalm 3, wherein the perforated tubulars that are radially 
expanded Into intimate contact with the perforated casing compress the second 
subterranean zone. 

5 

5. The method of daim 3, further comprising vibrating the second subterranean 
zone to Increase the rate of recovery of hydrocarbons from the second subtenranean 
zone. 

10 6. The method of daim 3, further comprising vibrating the second subterranean 
zone to clean the radial passages of the perforated tubuiars that are radially expanded 
into Intimate contact witti the perforated casing. 

7. The method of daim 3, further comprising applying an impulsive load to the ' 
15 perforated tubulars that are radially expanded into intimate contact with the perforated 

casing to increase the rate of recovery of hydrocartKms from the second subten^nean 
zone. 

8. A method of extracting rmterials from a produdng subterranean zone In a 
20 welibore, at least a portion of the wellbore indtiding a casing and a perforated casing 

that traverses the produdng subterranean zone, comprising; 

positioning one or more solid tubuiars within tlie wellbore; 

positicmtng one or more perforated tubulara within the wellbore each including 
one or more radial passages, the perforated tubulara traveraing the pirodudng 
25 subtenanean zone; 

radially expanding at least one of the solid tubulara and the.perforated tubuiars 
within the wellbore; 

radblly expanding at least one of the perforated tubulara into intimate contact 
with the perforated casing; 
30 fluididy coupling the solid tubulara with the casing; 

fluidldy coupling the perforated tubulara with the solid tububre; 
fluididy bdating the produdng subterranean zone from at least one other 
subtenanean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulara with the produdng 
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subterranean zone, t 

9. The method of dalm 8. wherein the perforated tubulars that are rad laity 
expanded into Ihtimate contact with the perforated casing compress the producihg 
subterranean zone. 

10. The method of dalm B, further comprising vibrating the producing subterranean 
zone to increase the rate of reoo\«ry of hydrocarbons from the producing subterranean 
zone. 

1 1 . The method of dalm 8, further comprising vibrating the produdng subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into Intimate contact with the perforated casing. 

12. The method of dalm* 8, further comprising applying an Impulsive load to the 
perforated tubulars that are radlaiiy expanded Into Intlmatei contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

13. A system for isolating a first subterranean zone from a second subten^nean 
zone in a wellbore that Indudes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more sdld tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone; 

nieans for positioning one or more perforated tubulars within the wellbore each 
indudlpg one or niore radial passages, the perforated tubulars traversir^ the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars Into intlnnate 
contact with the perforated casing; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; and 
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means for prevenfing the passage of fluids from the first subterranean zone to 
the seccmd subterrarwan rone within the wellbor© external to the solid tubulars and 
perforated tubulars. 

5 14. The system of daim 13. wohereln the means for radiaBy expanding at least one 
of the perforated tubulars Into intlnwte contact with the perforated casing comprises 
means for compressing the second subterrartean zone. 

15. The system of dairrv 13. furttier comprising means for vibrating the second 
10 subterranean zone to Increase the rate of recovisry of hydrocarbons from the second 

subterranean zone. 

16. The system of daim 13, further comprising means for vBbratIng the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 

15 radially expanded into Inttmate contact with the perforated casing. 

17. The system of daim 13, further comprising means for applying an Impulsive 
load to the perfbiated tubulars that are ratfially expanded into intimate contact with the 
perforated casing to Increase the rate of recovery of hydrocarbons from the second 

20 subterranean zone. 

IB. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the vwllbore induding a casing and a perforated casing 
that traverses the produdrtg subtenanean zone, comprising: 
25 means for positioning one or more solid tubulars virithin the wellbore; 

means for positioning one or mon perforated tubulars within the wellbore each 
including one or more radial openings, the perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the weObore; 

means for radially expanding at least one of the perforated tubulars into intimate 
oontad with the perforated easing: 

means for fiuldidy coupling the solid tubulars with the casing; 

nveans forfiuldidy coupling the perforated tubulars with the solid tubulans; 
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means for fluWIdy Isolating the producing subterranean zone from at least one 
• other subterranean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 

19. The system of claim 18, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the perforated casing comprises 
means for compressing the producing subterranean zone. 

10 20. The system of claim 18, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocart)ons from the producing 
subterranean zone. 

21. The system of dalm 18, further comprising means for vibrating the producing 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact vA\h the perforated casing. 

22. The system of claim 18, further comprising means for applying an impulsive 
toad to the perforated tubulars that are radially expanded into intimate contact with the 

20 perforated casing to increase the rate of recovery of hydrocarbons frwn the producing 
subterranean zone. 
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1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

5 one or more perforated tubular members coupled to the soiid tubular members; 

one or more flow control valves operaWy coupled to the perforated tubular members for 
controlling the flow of fluWic materials through the perforated UAular members; 

one or more temperature sensors operably coupted to one or more of the 
perforated tubular members for monitoring the operating temperature within the 
10 perforated tubularnnembers; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular membere; and 

one or more flow sensors operably coupled to one or more of the peribrated 
15 tubular membere for monitoring the operating flow rate within the perforated tubular 
membere; and 

a shoe coupled to the zonal isolation assembly; and 
a controller operably coupled to the flow control valves, the temperature 
sensors, the pressure sensors, and the flow sensore for monitoring the temperature, 
20 pressure and flow sensore and controliing the operation of the flow control valves; 

wherein at least one of the solid tubular members and the perforated tubular 
membere are formed by a radial expansion process perfonmed within the wellbore. 

2. A method of isolating a flret subtenranean zone from a second subterranean 
25 zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulare 
travereing the flret subterranean zone; 

positioning one or more perforated tubulare within the wellbore, the periforated 
tubulare travereing the second subtenranean zone; 
30 radially expanding at least one of the primary solW tubulars and perforated 

tubulare within the weilbore; 

fhjldidy coupling the perforated tubulare and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
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tubulars; 

monitoring the operating temperatupes, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
5 function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
weDbore, at least a portion of the wellbore including a (casing, comprising; 
portioning one oi* mora solid tubulars within the wellbore; 
positioning one or more perforated tubulars within the wellbore. the perforated 
tubulars traversing the producing subterranean zone; 

radially e)^nding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidlcly coupling the solid tubulars with the casing; 
flukUdy coupling the perforated tubulars with the solid tubulars; 
flutdic^ isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy ocHjpling at least one of the perforated tubulars with the producing 
subterranean zone; 

nrK)nltoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 4. A system for isolating a first subtenranean zone from a second subten^anean 
zone in a wellbore, comprising: 

means for positioriing one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subte^anean zone; 

means for positioning one or more perforated tubulars within the wellbore, the 
30 perforated tubulars traversing tt>e second subterrariean zone; 

* means for radially expanding at least one of ttie solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the soBd tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
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ihe second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluldic materials trough the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and fkw rates. 

5. A system for extracting materials from a producing subterranean zone In a 
weUbore. at least a portion of the wellbore Including a casing^ comprising; 

means for positioning one or mona solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 

perforated 
tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subten^nean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function erf the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or mors solid tubular members, each solid tubular member Induding one or 
more external seals; 

one or more perforated tubular members each Induding radial passages 
coupled to the solid tubular members; and 

one or more ^id tubular liners coupled to the Interior surfaces of one pr more 
of the perforated tubular members for sealing at least some of the radial passages of 
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the perforated tubular members; and 

a shoe coupled to the zonal isolatloh assembly; 

wherein at least one of the solW tubular members and the perforated tubular 
members are formed by a radial expansion process perfonned within the wellbore; and 
5 wherein the solid tubular liners are fonmed by a radial expansion process 

performed within the wellbore. 

7. A mettiod of Isolating a first subterranean zone from a second subtenanean 
zone in a weDbore, comprising: 
10 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

posittoning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

15 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

flutdidy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtenanean zone to the second 
subtensnean zone within the weiibore external to the primary solid tubulars and 
20 perforated tubulprs; 

positioning one or more solid tubular liners within the interior of one or rnore of 
the perforated tubulars; and ' 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidtdy seal at least soroB of the 
25 radial passages of the peri;orated tubulars. 

* 8. A method of extracting materials from a producing subterrpnean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
'30 positioning one or more perforated tubulars each including one or more radial 

piassages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 



fluidicly couptihg the solid tubulars wi^ the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluidicly Isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

petitioning one or more solid tubular liners within the Interior of one or more of 
the perforated tubulars; and 

radially expanding and plastlcaBy defonrnlng the solid tubulair liners within the 
interior of one or mare of the perforated tubulars to fluidicty seal at least some of the 
radial passages of the perforated tubulars. 

9. A system for Isolating a first subteitanean zone from a second subterranean 
zone In a wellbore, comprising: 

means for positioning one or more soBd tubulars within the wellbore, the solid 
tubulars traversing the flrst subterranean zone; 

means for positioning one or more perforated tubulars each Including one or 
more radial passages within the w8lB)ore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wetlbore; . ' 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 

rT>eans for preventing the passage of fluids from the first subterranean zone to 
th6 second subterranean zone within the wellbora extemal to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perfbrated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

10. A system for extracting materials from a producing subterranean zone Iri a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 
means for po^onlng one or more solid tubulars within the vkrellbore; 
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means for positioning one or more perforated tubulars edch including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
5 perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with Oie solid tubulars; 

nnearis for fluididy isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 
10 means for fluididy coupling at least one of the perforated tubulars with the 

produdng subterranean zone; 

nneans for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars; and 

means for radially expanding and plastically defonming the solid tubular liners 
15 within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

11. An apparatus, comprising: 

a zonal isdation assembly comprising: 
20 one or more solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular merribers each including radial passages 
coupled to the sdid tubular members; and 

a sealing material coupled to at least some of the perforated tubular members 
25 for seating at least some of the radial passages of the perforated tubular members; and 
a shoe coupled to the zonal Isdation assembly. 

1Z A nnethod of isolating a first siA>tenanean zone from a second subterranean 
zone in a wellbore, comprising: 
30 positioning one or more solid tubulars within the waDbore, the soHd tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each Induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 



86 



radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellboire; 

fluWidy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterrar^n zone to the second 
5 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

sealing off an annular region within at least one of the perforated tubulars; and 
injecting a hardenable fiuidic sealing material into the sealed annular regions of 
the perforated tubulars to seat off at least some of the radial passages of the perforated 
10 tubulars. 

13. A method of extiactlng materials from a producing subterranean zone in ia 
welibOTB, at least a portion of the weKbora including a casing, comprising; 

posMoning one or more solid tubulars within the wellbore; 
15 posifioning one or more perforated tubulars each including one or more radial 

passages v^in the wellbore, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solnd tubulars and the perforated tubulars 
witNn the wellbore; 
20 fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars v\/ith the solid tubulars; 

fluididy Isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
25 subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; dnd 

injecting a hardenable fluidic sealing materiarinto the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

30 

14. A system for isolating a first subterrariean zone from a second subterranean 
zona In a wellbore, comprising: 

means for positioning one or more solid tubulars within the v^lbore. the solid 
tubulars traversing the first subterranean zone; 
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rneans for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidldy coupling the perforated tubulars and the solid tubulars: 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary scrild tubulars 
and perforated tubulars; 

means for sealing off an annular regton within at least one of the perforated 
tubulars; and 

means for injecting a hardenaWe fluidic sealing materal into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars.. 

15. A system for extracting materials from a producing subten^nean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore^ the perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the s^lid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fluidldy coupOng the perforated tubulars with the solid tubulars; 

nneans for fluidldy Isdating the produdng subterranean zone from at least one 
other subtenranean zone within the wellbore; 

means for flutdldy coupling at lea^ one of the perforated tubulars vrith the 
produdng subterranean zone; 

means for sealing off an annular region within at least one of the perforated 
tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial pasjsages of the 
perforated tubulars. 
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16. An apparatus, comprising: 

a zonal Isolation assembly positioned within a wellbore that traverses a 
subterranean formation, oomprlstng: 
5 one or more solid titular members, each solid tubular mennber including one or 

more external seals; 

one or mon perforated tubular members coupled to the solid tubular members; 

and . f 

a shoe coupled to the zonal isolaUon assembly; 
10 wherein at least one of the sdW tubular mennbers and the perforated lubuter 

members are fbnned by a radial expansion process performed within ttw weVbore; and 

wherein at least one (rf the perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

15 17. The apparatus of daim 16. wherein the perfbrated tubular members that are 
radially expanded Into Intimate contact with the subterranean fbnnatlon compress the 
subterranean fonnadon. 

18. A method of Isolating a Urst subterranean zone from a second sirt)tenanean 
20 zone in a wellbore, comprfsing: 

positioning one or more solid tubulars within the wellbore, the strfid tubulars 
tfavereing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore each Including 
one or more radial passages, the perforated tubulars traverslrtg the second 
25 subterranean zone; 

radWIy expanding at leiast one of the primary solid tubulars arid perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the secoiTKJ subterranean zone; 
30 fluidicly coupling ttie perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone wtthto the wellbore external to the solid tubulars and perforated 
tubulars. 
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19. The method of daim 18, wherein the perforated tubulars that are radially 
expanded into intirhate contact with the second subterranean zone compress the 
second subterranean zone. 

5 20. The method of daim 18, further comprising vibrating the second subterfanean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21 . The method of daim 18, further comprising vibrating the second subteranean 
10 zone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate oontad with the second aubtenranean zone. 

22. The method of claim 18. further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact with the second 

15 subtenranran zone to increase the nate of recovery of hydrocari^ons fnxn the second 
subterranean, zone. - 

23. A method of extracting materials from a produdng subten^ean zone in. a 
welibore. at least a portion of the wellbore induding a casing, comprising; 

20 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each induding 
one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
25 ' within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate oontad 
with the produdng subterranean zone; 

fluidicly qoupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
30 fluididy isolating the produdng subterranean zone from at least one other 

subterranean zone witMn the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. 
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24. The method of dalm 23, wherejn the perforatiBd tubulars that are radially 
expanded Into intimate contact with the producing subterranean zone compress the 
producing subterranean zone. 

5 25. The method of daim 23. further comprising vibrating the producing 
subtenariean zone to Increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

26. The method of daim 23, further comprising vibrating the produdng 
10 subterranean zone to dean the r^dldl passages of the perforated tubulars that are 

radially expanded Into iritimate contact with the produdng subterroiean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into Intimate contad with the produdng 

15 subterranean zone to Increase the rate of recovery of hydrocariSons fiom the produdng 
subterrartean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone In a wellboie, ooRiprising: 

20 means for positioning one or more sdkJ tubulars within the weilbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the weilbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

25 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the welibore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contad with the second subterranean zone; 

means for fluldidy coupling the perforated tubulars and the sdid tubulars; and 
30 means for preventing the passage of fluids from the first subterranean zone to 

the second subterranean zone within the welibore external to the' solid tubulars and 
perforated tubulars. 
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29- The system of claim 28, wherein the means for radially expanding at least one 
of the perforated tubulars Into Intinrote contact with the second subterranean zone 
comprises means for compressing the second subtenanean zone. 

5 30. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of daim 28. further comprising means fc)r vibrating the second 
10 subtenranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into Intimate contact with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load tathe perforated tubulars that are radially expanded into intimate contact with the 

15 second subterranean zone to Increase the rate of recovery of hydrocarbons from ttie 
second subtenanean zone. 

33. A system for extracting materials from a producing subterranean zone in a , 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

20 means for positioning or>e or more solid tubulars within the wellboro; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or rTK)ro radial openings, the perforated tubulars traversing the produdng 
subterranean ^ne; 

means for radially expanding at least one of the solid tubulars and ttie 
25 perforated tubulars within th9 wellbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the produdng subtenranean zone; 

means for fluididy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulare; 
30 means tor fluididy iscdating the produdng subtenanean zone from at least one 

other subterranean zone withiri the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone. 
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34. The system of daim 33. wherein the means for radially expanding at least one 
of the perforated tubulars Into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subterranean zone. 

35. The system of dalm 33, further comprising means for vibrating the producing 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdrig 
subterranean zone. 

36. The system <rf dalm 33. further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages erf the perforated tubulars that are 
ladlalty expanded Into Intimate contad with the produdng subtenranean zone, 

37. The system of dalm 33. further comprising means for applying an impulsive 
load to the perforated tutnilars that are radially expanded into intimate contad with the 
producing subterranean zone to increase the rate of recovery of hydrocarbons from the 
produdng subterranean zone. 

38. Aniv^paratus. comprising: 

a zonar isotetion assembly positioned within a wellbore that traverses a 
subterranean fonnation and indudes a perforated wellbore casing, comprising: 

one or more sdid tubular mertbere. each solid tubular member Including one or 
more exterr^al seals; 

one or more perforated tubular membere coupled to the solid tubular membere; 

and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular membere are radially expanded 
Into Intimate conts^d with the perforated wellbore casing. 

39. The apparatus of daim 38. wherein the perforated tubular mennbere that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 
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40. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a pefforated casing that traverses Ihe second 
subterranean zone, comprising: 

positioning one or more solid tubulars wWhin the wellbore,. the solid tubulars 
5 traversing the first subterrahean zone; 

positioning one or more perforated tubulars within the wenbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
10 tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars Into Intimate contact 
with the perforated casing; 

fiuididy coupling the perforated tubidars and the solid tubulars; and 

prevenUng the passage of fluids from the fkst subten-anean zone to the second 
15 subterranean zone within the wellbore external to the solid tubutars and perforated 
tutujiars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 

20 sut)tenanean zone. 

42. The method of daim 40, further comprising vtorating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subtenranean 
zone. 

25 

43. The method of daim 40, further awnprislng vibrating the second subtenranean 
zorie to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

30 44. The method of daim 40, further comprtsing applying an impulsive load to the 
perforatiad tubulars that are radially expanded into Intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 
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46. A method of extracting materials from a producing subterranean zone in a 
welllKW. at least a portion of ttie wellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the Wellbore each Including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zona; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbord; 

radially expanding at least one of the perforated tubulars into Ihfimate contact 
with me perforated casing; 

fluidldy coupling the sdld tubulars with the casing; 

fluididy coupBng the perforated tubulars with the solid tubulars; 

fluidldy Isolating the produdng subterranean zone from at least one other 
subtenranean zone within tte welltx)rd; and 

fluidldy toupling at least one of the perforated tubulars with the produdng 
subterranean zone. 

46. The method of dalm 45, wherein the perforated tubulars that are radially 
expanded Into intimate contact with the perforated casing compress the produdng 
subterranean zone. 

47. The method of claim 45. further comprising vibrating the produdng 
subterranean zone to Increase the rate of recovery of hydrocart)ons from the produdng 
subterranean zone. 

48. The method of dalm 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate coritact with the perforated casing. 

49. Tlie method of dalm 45, further comprising applying an Impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 
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50. A system for Isolating a first subterranean zone from a second subterranean 
zone In a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or nnore soDd tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for radlaDy expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluWldy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the seoOTd subtwranean zone within the weUbore external to the solid tubulars and 
perforated tubulars. 

51. The system of claim 50, wherein the means for radially expanding at least one 
of the perforated tubulars into InUmate contact with the perforated casing comprises 

means for compressing the second subterranean zone. 

52. The system of dalm 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocart)ons from the $ecmd 
subtenBnean zone. 

53. The system of daim 50, furflier comprising means for vibrating the second 
subterranean mne to dean thd radial passages of the perforated tubulars that are 
radially expanded into Intimate contact with the perforated casing. 

54. The system of dalm 50. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into Intimate contact with the 
perforated casing to increase the rate of recovery of hydrocart)ons from the second 
subterranean zone. 
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55. A system for extracting materials fronfi a producing subterranean zone in a 
vwIUjoib, at least a portion of the wellbore Including a casing and a perforated casing 
that traverses the producing subterranean 2»ne, comprising; 
5 means for positioning one or more solid tubulars within the wellbore; 

means for preltionlng one or more perforated tubulars within the wellbore each 
including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the soHd tubulars and the 
10 perforated tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into Intimate 

contact vyith the perfbrated casing; 

means for fluididy coupfirtg the solid tubulars with the casing; 

means for fluldlcly coupling the perforated tubulars with the solid tubulats; 
15 means for ffcikJIdy isolating the produdng subterranean zone from at least one 

other subterranean zone within the wellbore; and 

means for fluidlcly coupling at least one of the peifbrated tubulars with the 
producing subtenanean zone. 

20 56. The system of claim 55. wherein the means for radially expanding at least one 
of the perforated tubulars Into Intimate contact with the perforated casing comprises 
meansfbr compressirig the produdng subterranean zone. 

57. The system of daim 55, further comprising means for vibrating the producing 
25 subterranean zone to Increase the rate of recovery of hydrocarbons from the produdng 

subterranean zone. 

58. The system of claim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 

30 radially expanded Into Intimate contact with the perforated casing. 

59; The system of daim 55, further comprising means for applying an impul^ve 
load to the perforated tubulars that are radially expanded into Intimate oontad with the 
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perforated casing to increase Ihe rate of recovery of hydrocarbons from the producing 
subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more soiid tubular members, each solid tubular member including one or 
more extemal seals; 

one or rnoxB perforated tubular members each Including radial passages 
coupled to the solid tubular members; and 

one or more perforated tul)ular liners each indudirig one or more radial 
passages coupled to the Interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zor^al Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
membere are formed by a radial expansion process perfonned within the wellbore; and 

wherein the perforated tubular liners ar^ formed by a radial expansion process 
performed within the wellbore. 

61. A method of Isolating a first subterranean zone from a second subtenanean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone: 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
withbi the wellbore; 

fluldidy ooupHng the perforated tubulare and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; 

positioning one or nrwe perforated tubular liners within the Interior of one or 
more of the perforated tubulare; and 
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' radially expanding and plastically deforming the perforated tutMiiar liners within 
the Interior of one or more of the perforated tubulars. 



62. A (TYBthod of oictractlng materials from a producing subterranean zone In a 
wellt)ore, at least a portion of the welltKire including a casing, comprising; 

positioning one or rrwre soBd tubulars within the weBbore; 

positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the soBd tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubidars with the casing; 

fluidiciy couplir^ the perfDiated tubul»s with the soHd tubulars: 

fluididy Isolating the piodudng subterranean zone from at least one other 
subtenranean zona within the wellbore; . 

fluWIdy coupling at least one of the perfbrated tubulars wMh the produdng 

subterranean zone; 

positioning one or mors perforated tubular Dneis within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular Hnere within 
.the interior of one or mow of the perfbrated tubulars. 

63. A system for Isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; . 

means for positioning one or more perforated tubulars each Induding one or 
more radial passages v>rithln the wellbore, the perforalad tubulars traversing the second 
subterranean zone: 

means for radially expanding at least one of the soBd tubulars and perfbrated 
tubulars within the wellbore; 

means for fluididy ooupBng the perforated tubulars and «ie sOUd tubulars; 

means for pr«venting the passage of fluids from the first subtenanean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 



and pefforated tubulars; * 

means for positioning one or nr>ore perforated tubular liners within the Interior of 
one or more of tt>e perforated tubulars; and 

means for radially expanding and plastically defomiing the perforated tubular 
Hners wthin the interior of one or rTX)re of the perforated tubulara^ 

64. A system for extracting rnaterials from a producing subtenranean zone in a 
welibore, at least a portion of the wellbore including a casing, comprteing; 

means for positioning one or midre solid tubulars within the wellbore: 

means for positioning one or more perforated tubulars each including one or 
moie radial passages within the wellbore, the perforated tubulars traversing the 
producing subten^nean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidlcly coupling the sdid tubulars with the casing; 

means for flutdldy coupling the perforated tubulars with the solid tubulars; 

means for fluidlcly Isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidlcly coupling at least one of the perforated tubulars with the 
producing &ut)terTanean zone; 

means for positioning one or niore perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular nnember including one or 
more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular mennt>ers; and 

one or more one-way valves for controllably fluidtdy coupling the perforated 
tubular miembers; and 

a shoe coupled to the zonal Isolatioh assembly; 
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wherein at least one of the solid tubular memt)ers and the perforated tubular 
members are formed by a radial expansion process perfomied within the wellbore. 

68. A method of isolating a first subterranean zone from a second subterranean 
5 zone having a plurality of producing zones in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subtenranean zone; 

posfttoning two or more perforated tubulars eacii including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
10 subteoanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

prevenfing the passage of fluids from the fir^ subterranean zone to the second 
15 subterranean zone within the weHbore external to the primary solid tubulars and 
perforated tubulara; and 

preventing fluids from passing fipom one of the producing zones that has not 
been depleted to orte of the producing zones that has been depleted. 

20 67. A method of extracting materials from a wellbpra having a plurality of producing 
subterranean zones, at least a portion of the weHbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning two or mora perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
25 sut>terranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulara 

within the wellbore; 

fiuidtciy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tulMilars with the solid tubulara; 
30 fluidlcly isolating the produdng subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluidlcly coupling at least one of the perforated tubulara with the produdng 
subterranean zone; 

preventing fluids from passing from one of the producing zones thai has not 
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been depleted to one of the producing zones that has tieen depleted. 



68. A system for isolating a first sybtefranean zone from a second subten^nean 
zone having a plurality of producing zones in a wellbore, comprising: 
5 means for positioning one or more solid tubuiars within the wellbore. the solid 

tubulars traversing the first subten^nean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing ttni second 
subtmranean zone; 

10 nr^eans for radially expanding at least one of the solid tubulars and perforated 

tubuiars within the weilbore; 

means for fluididy coupling the perforated tubuiars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the secomlsubtisrranean zone within (he wellbdreexter^^ 
15 and perforated tubuiars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for preventing fluids from passing from one of the producing zones that 
has not been depleted to one of the producing zones that has been depleted. 

20 

69, A system for extracting materials from a plurality of producing subtwanean 
zones in a wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
25 nrKKe radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least ohe of the solid tubulars and the 
perforated tubuiars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
30 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluidicty coupHng at least one of the perforated tubuiars with the 
produdng subterranean zone; 
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means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for preventing fluids from passing from one of the pnxludng zones that 
has not been depleted to one of the producing zones that has been depleted. 

5 

70. An apparatus for extracting geothennal energy from a subterranean fomiation 
containing a source of geothemnal energy, cwnprislng: 

a zonal Isolation assembly positioned wtthin the subterranean formation, 
comprising: 

10 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each Including radial passages 
coupled to the sdid tubular members; and 

one or more perforated tubular liners each Including one or more radial 
15 passages coupled to the interior surfaces of one or more of the perforated tubular 
members: and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore. 

20 

.71. A method (rf isolating a first subterranean zone from a second subterranean 
zone including a source of geotherniai energy In a wellbore. comprising: 

fx>sltlontng one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
25 positioning one or more perforated tubulars each including one or nruire radial 

passages within the wellbore. the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

30 ftuidicly coupPing the perforated tut^ulars and the primary solid tubulars; 

prevwting the passage of fluids from the first subtenranean zone to the second 
subteiranean zone within the wellbore external to the primary solid tubulars and 
periioratsd tubulars; and 

positioning one or more perforated tubular liners within the Interior of one or 
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more of the perforated tubutars; and 

radially exparKlIng and plastically defonning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

72. A method of extracting geothermal energy from a subterranean geothenhal 
zone in a wellbore. at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the weUt^; 

positioning one or more perforated tubulars Badh Including phe or more radial 
passages within the wellbore, the peflbrated tubulars traversing the subtenranean 
geothermal »ne; 

r^ialty expanding at least one erf the solid tubulars and the perforated tubulars 

within the w^bore; 

fiuididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fiuididy Isolating the subterranean geothennal zone from at least one other 
subterranean zone within the wellbore; and 

fiuididy coupling at least one of the perforated tubulars with the subten^nean 
geottiennal zone. 

73, A system for isolating a first subteranean zone from a second geothenmal 
subterranean zone in a wellbore, corhprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each Induding .one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geothermal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling flie perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within the wellbore external to the primary 
solid tubulars and perforated tubutars. 
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74. A system for extracUng geothermal energy from a subterranean geothernrwl 
zone in a wellbore, .8t feast a portion of the wem)ore induding a casing, comprising; 



means for positioning one or more splkJ tubulars within the wellbore; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore. the perforated tubulars traversing the 
subterranean geothermal zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars ^hin the wellbore; 
1 0 means for fluidicly coupling the solid tubulars with the casing; 

means for fluWIdy coupling the perforated tubglars with the solid tubulars; 
rneans for fluidicly isolatlrig the subferrariean geothemrial » 
other subtenranean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
15 subterranean geothermal zone. . 

75. An apparatus, connprising: 

a mnB\ isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
20 more external seals; 

one or more perforated tubular members each including one or more radial 
passages coupled to the solid tubular members; and 
a shoe coupled to the zorial isoiatiori assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
25 members are fonned by a radial expansibn process performed within the wellbore; and 
wherein tiie radial passage of at least one erf the perforated tubular nrrembers 
are cleaned by further radial expansion of the perforated tubular members within the 
wellbore. 

30 76. A method of Isolating a first subtenranean zone from a second subtenranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the weUbore, the solid tubulars 
traversing the first subtenranean zone; < 

positioning one or nnore perforated tubulars within the wellbore each Including 
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one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radiaOy expanding at least one of the prirnary solid tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zorie to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tu)xjlars;and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning, one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tut)ulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidiciy coiqpling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

flukJicly isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

deaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

78. A systmi for isolating a first subterranean zone from a second subtenanean 
zone In a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
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' means for positioning one or more perforated tubulars within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidjcly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for csieaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perflated tubulars within the 
wellbore. 

79. A system for. extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore.induding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perfbraited tubular^ within the wellbore each 
Including one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the v^llbore; 

means for fluidicty coupling the solid tubulars with the casing; 

means, for fluldicly coupling the perforated tubulars with the solid tubulars; 

meansi for fluldicly isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluWIdy coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 

means for cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 



107 




% QlBcc I 



o 



OlVBSTOHIKPIlOPtE 



Application No: 
CUdms searched: 



GB0403891.S 
1-22 



Examisen Nicholas Mole 
Date of search: 7 June 2004 



Ritento Act 1977: Search Repolt under Section 17 



pategory 


Relevaitt 
to claims 


Identity of document and passa^ or iigurevi paniciiiar reierence 


X,Y 
• *f " 


1.3, 5-7, 


GB 2348223 A 


8, 10-12, 


(SHELL) see esp. figure 21 and page 206 line 16 to page 210 line 32 




13, 15- 






17, 18, 






20-22 




X,Y 


1,3.5-7, 


GB 2343691 A 


8, 10-12, 


(SHELL) see whole document 




13, 15- 






17, 18, 






20-22 




Y 


5-7, 10- 


GB 2257184 A 




12, 15- 


(PETROLEO BRASILEIRO) see esp. abstract 




17, 20-22 




Y 


5-7, 10- 


US 4817712 A 




12, 15- 


(BODINE) see e^. {distract 




17. 20-22 




Y 


5-7, 10- 


US 3578081 A 




12, 15- 


(BODINE) see esp. abstract 




17, 20-22 





[Categories: 



X Dociimerti»iicitftagtockofiiovckyoru^^ A Pocumeot indica^ tcdinotogit^ l background and/or itau 

iiq> of the an. 

Y Docmitt* indicatiag tack of invcni^ P Docuxncnt jmbKihed on or after iha dcckred prio^ 
MtfiUtied wiUimormoreoUterdoGuiiK^ bm befon die fUmg date of this inveitfioa. 

E Patent documedl pnbUshed on or after, but with priority date 
earlier diaa, the filing date of (hia application. 



categivy. 

A MemberoTltieaaine patent family 



Field of Search: 

Seareh of GB, HP. WO & US paiem ttocmncnts tJasaificd in the folki winy areas of the UKC 

EIF . , — 

Woridwidc search of patent documents classified id the foHowing areas of the IPC^ 

E21B 



Zl 



The following oidine and other databases have been used in Che pteparatioo of this search report 
An Executive Agency of the Depanmcni of IVade and Industiy 



o 

dVBSTORDiFfiOnS 

. 1 

I WPI EPODOC JAPIO ' 



\ Office/ 



An Executive Agency of the Department o f TYade and induscry 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 
QTblack borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 



<J LINES OR MARKS ON ORIGINAL DOCUMENT 

□ R£FERENC£(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




